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Hello all,
 
In our October 30 meeting, the Board participants asked for a copy of the work plan for the injection
 test planned for the location at Amar Street. The final version including a transmittal letter is
 attached. As Ray Chavira noted in the meeting, EPA will request that United Technologies
 Corporation (UTC) monitor additional wells with pressure transducers; these wells will include, at a
 minimum, the newly installed wells MW8-1, MW8-2, and MW8-3. The remaining test procedures
 will remain as described in the work plan.
 
Best regards,
 
Tom Perina, PhD, PG, CHG
Hydrogeologist/Senior Technologist
CH2M HILL
1770 Iowa Avenue, Suite 200
Riverside, CA 92507
direct: 951-824-8724
951-276-3003 x34024
tperina@ch2m.com
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LIST OF ACRONYMS 



ASTM American Society of Testing and Materials 



ASCII American Standard Code for Information Interchange 



bgs below ground surface 



CFR Code of Federal Regulations 



CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 



CO2 carbon dioxide 



DOT United States Department of Transportation 



DWR State of California Department of Water Resources 



EM electromagnetic 



ESD Explanation of Significant Differences 



FSP
 



Field Sampling Plan 
o
F Degrees Fahrenheit 



g/cm
3
 grams per cubic centimeter 



gpm gallons per minute 



HASP Health and Safety Plan 



IDW Investigation derived waste 



IROD Interim Record of Decision 



lbs/gal pounds per gallons  



IZ Intermediate Zone 



LA Los Angeles 



LARWQCB Los Angeles Regional Water Quality Control Board 



MCL maximum contaminant level 



ml milliliters 



mg/L milligrams per liter 



MSDS Material Safety Data Sheet 



NPDES National Pollutant Discharge Elimination System 



NG Northrop Grumman Corporation 



NTUs Nephelometric Turbidity Units 



pdf portable document format 



psi pounds per square inch 



POTW Public-owned treatment works 



PVC polyvinyl chloride 



PVOU Puente Valley Operable Unit 



QAPP Quality Assurance Project Plan 



RA remedial action 



RAO remedial action objective 



RD remedial design 



SAP Sampling and Analysis Plan 



SGVWC San Gabriel Valley Water Company 



SOW statement of work 



SSHO Site Safety and Health Officer 



SWRCB State Water Resources Control Board 



SZ Shallow Zone 



TDS total dissolved solids 



TCE trichloroethene 



UAO Unilateral Administrative Order 
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ug/L micrograms per liter 



USCS Unified Soil Classification System 



USEPA United States Environmental Protection Agency 



UTC/Carrier United Technologies Corporation/Carrier Corporation 



VOA volatile organic analysis 



VOCs volatile organic compounds 
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1.0 INTRODUCTION 



United Technologies Corporation/Carrier (UTC/Carrier) entered into a Consent Decree with the 
United States Environmental Protection Agency (USEPA) to perform the interim Remedial 
Design (RD) and Remedial Action (RA) for the Puente Valley Operable Unit (PVOU) Shallow 
Zone (SZ) north of Puente Creek.  The activities that UTC/Carrier must perform in order to 
design, install, operate, maintain, monitor, and evaluate the PVOU SZ north of Puente Creek 
interim RA are described in the Statement of Work (SOW) attached to the Consent Decree as 
Appendix D.  The SOW is based on the Interim Record of Decision (IROD) (USEPA, 1998), as 
modified by the Explanation of Significant Differences (ESD) (USEPA, 2005). 



On behalf of UTC/Carrier, Tetra Tech has prepared this work plan to conduct a PVOU SZ 
reinjection pilot study at request of the USEPA.  The objectives of the reinjection pilot study are 
to collect data that will be utilized to evaluate the following: 



 The appropriate number of reinjection wells that will be required for full scale reinjection 
of the treated PVOU SZ Eastern Plume Early Action treated effluent; 
 



 The appropriate spacing of additional  reinjection wells (if required) associated with the 
PVOU SZ Eastern Plume Early Action; 
 



 The appropriate construction details (e.g.,  total depth and screen interval) of the PVOU 
SZ Eastern Plume Early Action reinjection wells; 
 



 The potential long-term influences (if any) on the movement of the PVOU SZ Eastern 
Plume that will result from the full scale reinjection of the PVOU SZ Eastern Plume Early 
Action treated effluent; and 
 



 The appropriate locations for wells to monitor the reinjection of the PVOU SZ Eastern 
Plume Early Action treated effluent per Los Angeles Regional Water Quality Control 
Board (LARWQCB) Order No. R4-2007-19 General Waste Discharge Requirements for 
Groundwater Remediation at Petroleum Hydrocarbon Fuels and/or Volatile Organic 
Compound Impacted Sites (File No. 01-116), which embodies all the relevant regulations 
under the California Code of Regulations for recycling of water for groundwater recharge.  
This order requires monitoring of changes in conditions within the treatment zone, 
defined for this application as the portion of the PVOU SZ in which reinjected water will 
migrate during the first five years of reinjection. 



The reinjection pilot study will be conducted at 13811 Amar Road in La Puente, California (the 
Site), which is the proposed location for the PVOU SZ Eastern Plume Early Action treatment 
facility (see Figures 1 and 2).  Prior to conducting the reinjection pilot study, Tetra Tech will 
install a reinjection well and up to three piezometers at the Site.  The reinjection well will be 
located near the eastern boundary of the Site as shown on Figure 3.  Pressure transducers will 
be installed in each of the piezometers, which will be located approximately 50 feet hydraulically 
downgradient from the reinjection well as shown on Figure 3, during the pilot study to aid in the 
evaluation of the hydraulic response to groundwater reinjection at specific depth intervals.   
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Pressure transducers will also be installed in wells MW 6-10I, MW 6-18, MW 6-19, MW 6-21, S-
05, and potentially the proposed PVOU Intermediate Zone (IZ) wells to be installed at the 
location labeled as PMW-1 in Figure 2,  to aid in the evaluation of the hydraulic response to 
groundwater reinjection greater distances from the reinjection well (see Figure 2).  The USEPA 
informed UTC/Carrier that Northrop Grumman will be installing one or more PVOU IZ wells at 
PMW-1 and collecting discrete depth groundwater samples at approximately 10-foot intervals 
form the water table to approximately 350 feet below ground surface (bgs).  I T The field work 
will commence with the advancement and logging of the piezometer borehole to approximately 
275 feet bgs or the base of the PVOU SZ, whichever occurs first, as described in Section 2.0 of 
this Work Plan.  Tetra Tech will review the lithological information obtained from the piezometer 
borehole in collaboration with the USEPA to determine the final construction details and the 
specific depth intervals at which the piezometers will be installed.  Following USEPA’s approval 
of the specifications for the piezometers, the borehole will be converted to a nested triple 
completion piezometer. 



After the piezometers have been developed and sampled, Tetra Tech will review the lithological 
and analytical data obtained from the piezometers and the PMW-1 well(s) in collaboration with 
the USEPA to determine the final construction details for the reinjection well.   



The reinjection well will be installed in a separate borehole approximately 50 feet upgradient 
from the piezometer as shown on Figure 3.   



The lithologic and geophysical data collected during the piezometer and reinjection well drilling 
activities will be reviewed, analyzed, and summarized along with the results from the 
subsequent pilot test in a Well Completion and Reinjection Pilot Study Report as described in 
Section 3.0 of this Work Plan.  The Well Completion and Reinjection Pilot Study Report will 
include recommendations regarding: 1) the design parameters for the full scale reinjection well 
network (number of reinjection wells, well spacing, and well construction details); 2) potential 
influences (if any) to the movement of the PVOU SZ Eastern Plume from the reinjection of 
PVOU SZ Eastern Plume Early Action treated effluent; and 3) locations for the monitoring wells 
that will be required by LARWQCB Order No. R4-2007-19.   



The work proposed herein will conform to the USEPA-approved Remedial Design Sampling and 
Analysis Plan, Interim Shallow Zone Remedy, Puente Valley Operable Unit, City of Industry and 
La Puente, California (the SAP; GeoTrans, 2004a).  The SAP included a quality assurance 
project plan (QAPP) and a field sampling plan (FSP) attached as Appendix A to the USEPA-
approved Remedial Design Work Plan for the Installation and Testing of Extraction Wells, 
Interim Shallow Zone Remedy, Puente Valley Operable Unit, City of Industry and La Puente, 
California, (GeoTrans, 2004b).  The Remedial Design Work Plan for the Installation and Testing 
of Extraction Wells (GeoTrans, 2004b) was attached as Appendix B to the USEPA-approved 
Remedial Design Work Plan Interim Shallow Zone Remedy, Puente Valley Operable Unit, City 
of Industry and La Puente, California (GeoTrans, 2005).  All of the aforementioned documents 
listed above were attached to the Consent Decree. 



The work proposed herein will be performed by, or under the direction of, a registered civil 
engineer, registered geologist, or certified engineering geologist. 
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The work plan is organized as follows: 



 Section 1 provides background information, presents the Work Plan objectives, and 
provides the Work Plan organization; 
 



 Section 2 provides the procedures and methodologies that will be implemented to: 1) 
install and sample the proposed PVOU SZ reinjection well and nested triple completion 
piezometers and 2) perform a pilot reinjection study; 
 



 Section 3 summarizes the reinjection test analysis procedures; 
 



 Section 4 discusses community involvement activities associated with the work described 
herein;  
 



 Section 5 summarizes the reporting procedures; and  
 



 Section 6 cites references used in preparing this document. 



The following appendices are attached: 



 Appendix A - Health and Safety Plan; and 



 Appendix B - Example Field Documentation Forms.  



1.1 OBJECTIVES 



The objectives of this Work Plan are as follows: 



 Describe the intended purpose, location, and specifications of the proposed PVOU SZ 
reinjection well and piezometers; 



 Provide the procedures and methodologies that will be implemented to install, log and 
develop the proposed PVOU SZ reinjection well and piezometers; and 



 Provide the procedures and methodologies that will be implemented to conduct a pilot-
scale test of the proposed reinjection well to demonstrate the viability of the reinjection 
well (and similar wells if needed) for the discharge of treated PVOU SZ Eastern Plume 
Early Action effluent. 
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2.0 FIELD PROCEDURES 



This section presents the field procedures for installing the proposed PVOU SZ reinjection well, 
and associated piezometers, and conducting the pilot study.  The field coordinator, project 
manager, and contracts administrator will ensure that all appropriate permits, insurance 
requirements, contractual requirements, underground utility clearance, and site access 
agreements are in order before commencement of field activities. Appropriate agencies will be 
notified a minimum of two weeks prior to initiating any field work.  Community relations activities 
will be coordinated with the USEPA. 



All subcontractor personnel will provide documentation of adequate health and safety monitoring 
and training as required by the Health and Safety Plan (HASP), read the HASP, and sign the 
acknowledgment form.   A copy of the HASP is provided as Appendix A. The Site Safety and 
Health Officer (SSHO) will review the following information at pre-work health and safety 
meetings: 



 Project objectives; 
 



 Characteristics of the Site; 
 



 Contaminants of concern that may be encountered; and 
 



 Field health and safety procedures. 



2.1 PERMITS 



Comprehensive Environmental Response Cleanup and Liability Act (CERCLA) response actions 
are exempted by law from the requirement to obtain federal, state, or local permits related to 
any activities conducted completely on-site.   The field activities described herein will be 
conducted completely on-site (as defined by CERCLA), and therefore these activities are 
exempted by law from the requirement to obtain federal, state, or local permits.  In lieu of 
obtaining federal, state and local permits, the work proposed herein will comply with the 
substantive requirements of applicable federal, state, and local permits.  It is noted that, local 
municipalities and agencies have in the past required UTC/Carrier to obtain permits for the 
PVOU SZ CERCLA-defined onsite activities conducted within their respective jurisdictions.  
Local municipalities and agencies may require the following permits and licenses for the on-site 
work (as defined by CERCLA):  



 San Gabriel Valley Water Company (SGVWC) Hydrant Use Permit; 



 City of La Puente Engineering Permit/Public Works Inspection/Permit; and 



 City of La Puente business license. 



A California Department of Water Resources (DWR) Water Well Drillers Report will be 
completed by the driller, reviewed by Tetra Tech, and submitted to the DWR as required after 
the field work has been completed.  If the aforementioned local municipalities and agencies 
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honor the CERCLA permit exemption, the work will be conducted in accordance with the 
substantive requirements of the permits listed above.  Otherwise, Tetra Tech will obtain the 
permits, with the USEPA’s concurrence, and comply with the permit conditions in an effort to 
avoid potential project delays.   



2.2 PIEZOMETERS  



The borehole for the nested triple completion piezometers will be drilled by the rotosonic 
method, completed, developed, and sampled prior to commencing work on the reinjection well.   
Soil core samples will be collected from the borehole for the nested triple completion 
piezometers, logged, and submitted for sieve analysis to evaluate the lithology within the 
reinjection zone.  Borehole data will be reviewed in collaboration with the USEPA to determine 
the specific depth intervals at which the nested triple completion piezometers will be installed.  
Groundwater samples will be collected from each of the piezometers and submitted to a state-
certified laboratory for analysis for volatile organic compounds (VOCs), 1,4-dioxane, and 
perchlorate following development.  The groundwater quality data will be reviewed with the 
USEPA prior to commencing work on the reinjection well.  Work will not commence on the 
reinjection well until USEPA has reviewed and approved the groundwater quality data and 
proposed reinjection well location.   



2.2.1 Piezometer Drilling Procedures 



2.2.1.1 Equipment and/or Instrumentation 



The borehole for the nested triple completion piezometers will be advanced using rotosonic 
drilling equipment.  The diameter of the borehole for the nested triple completion piezometers 
will be approximately 10 inches for the approximately upper 200 feet and then reduced to 
approximately eight inches to the total depth of the piezometer borehole (approximately 275 feet 
bgs).   
 
2.2.1.2 Preparation 



A qualified driller will be selected to conduct the proposed field activities.  A qualified driller is 
one who has appropriate equipment capabilities, a license in the state of California (C-57), 
Hazardous Waste Site Training as specified by Code of Federal Regulations (CFR) 1910.120, 
and experience on similar projects. The experience requirement will apply for both the individual 
driller in the field and for the drilling company as a whole. 
 
Before the drill rig mobilizes to the borehole location, all down-hole drilling equipment will be 
steam-cleaned.  
 
Field personnel will review available references such as well logs completed in the vicinity of the 
proposed drilling locations. This information will be reviewed with the drilling contractor to 
facilitate drilling and logging operations.  The drilling location will be identified in the field in 
coordination with the selected drilling subcontractor and the USEPA, with specific attention paid 
to avoiding any identified underground utilities, as well as maintaining a safe operational 
distance from the overhead utility wires. 
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2.2.1.3 Drilling 



The borehole for the nested triple completion piezometers will be advanced to approximately 
275 feet bgs or the bottom of the PVOU SZ whichever occurs first.  The borehole diameter will 
be approximately 10 inches for the approximately upper 200 feet and then reduced to 
approximately eight inches to the total depth of the borehole (approximately 275 feet bgs) to 
enable installation of a nested triple completion piezometer.    



The rotosonic drilling method utilizes a drill bit that is physically vibrated up and down in addition 
to being pushed down and rotated.  The resulting cutting action forces a continuous core of the 
subsurface soils/rock into a core barrel for retrieval at typically 10-foot intervals. Soil cores will 
be collected and logged by the oversight geologist to characterize lithology.  A portion of soil 
core sample (approximately five-foot intervals and at lithologic changes) will be retained in 
marked chip trays for future reference during well design.  
 
Sieve analyses will be performed on representative soil core samples collected from the 
targeted screened intervals of the piezometer borehole to determine soil grain size distribution 
and evaluate the appropriate well screen opening and filter pack sizes for the piezometer and 
reinjection well. The sieve analyses will be performed in the field by a geologist or by the driller’s 
well construction material supplier.  The sieve analysis results will be reviewed with the USEPA 
prior to selecting the screen opening and filter pack sizes. 



2.2.2 Lithologic Logging 



2.2.2.1 Objective: 



Lithologic information collected during drilling activities will be used to verify the subsurface 
geologic conditions.  The objective of obtaining this information is to properly target the 
hydrostratigraphic intervals of interest for the screen placement of the individual nested triple 
completion piezometers and for the design of the reinjection well screen and filter pack of the 
reinjection well associated with this pilot test. 



2.2.2.2 Equipment and/or Instrumentation: 



Equipment used during lithologic logging varies depending on materials encountered and 
sample collection methods.  Field equipment used during logging may include any or all of the 
following items: hand lens, dropper bottle containing dilute hydrochloric acid, Munsell color 
chart, Unified Soil Classification System (USCS) classification chart, grain size chart, sample 
collection bags, sample collection sieve, chip tray, tape measure, and appropriate field forms. 



2.2.2.3 Preparation: 



Field equipment and supplies will be acquired prior to commencing drilling and lithologic logging. 
Drill cutting or soil sample collection procedures and health and safety concerns will be 
reviewed with the field personnel and drilling subcontractor.  A logging station will be set up 
adjacent to the drilling rig. 
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Field personnel will review available references such as boring logs in the vicinity of the 
proposed boring location.  This information will be reviewed with the drilling contractor to 
facilitate drilling and logging operations. 



2.2.2.4 Procedures: 



Take a sample of cuttings directly from the rotosonic core periodically, fill a volatile organic 
analysis (VOA) vial about 2/3 full with soil and top off with water, shake vigorously, and then 
allow the layer to settle.  Estimate the approximate percentages of clay, silt, and sand on the 
thickness of the layers in the VOA vial measured on the outside.   Photograph each VOA 
sample.  Document the photo number, depth interval, and visual descriptions in the field log 
book.  Include the photographs and visual descriptions of the VOA samples in the well logs and 
the well completion report   The VOA samples will be discarded along with other soil cuttings. 



All geologic/soil cuttings and samples will be logged according to the following procedures which 
utilize modified American Society of Testing and Materials (ASTM) Method D-2488: 



Textural Classification of Soil: 



 Record the approximate proportion of the following grain size fractions present in the 
sample: gravel, sand, silt, clay, and organic matter.  Estimate and record the predominant 
grain size(s) present within the gravel and sand fractions in the sample.  The on-site 
geologist will record drilling conditions that may affect the grain size; for example, the 
crushing of gravel into sand-sized grains. 
 



Color: 



 Compare the sample to Munsell color chart and provide hue and chroma values.  Provide 
a subjective description of soil color in accordance to the Munsell color chart.  For 
example, the description light brown, red-brown, or dark brown could be used in 
describing a sediment/soil which has an overall brown appearance. 



 
Coloration: 



 Describe the staining or overall color characteristics including mottling, uniformity, etc. 
 



Grain Type: 



 To the extent possible, describe the type of grains of the dominant grain size.  
Descriptors include quartz, rock fragment, fossil, and biological (shells, etc.). 



 
Sorting: 



 Estimate the degree of sorting, or overall grain size distribution, of soil/sediment samples.  
Designate by using one of the following descriptors: poorly sorted, moderately sorted, or 
well sorted.  The descriptor “poorly sorted” (well graded) applies to soils/sediments in 
which there is a good representation of the continuum of particle sizes.  The descriptor 
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“well sorted” (poorly graded) applies to soils/sediments in which most particles are 
approximately the same size.  The USCS refers to grain-size distribution as graded, 
which is opposite to sorting. 



 
Roundness: 



 Estimate the predominant roundness categories for the sand and gravel size fractions.  
The roundness categories are: very angular, angular, sub-angular, sub-rounded, 
rounded, and for gravel, striated, and faceted.  The on-site geologist will record actions of 
drilling bits or auger flights responsible for increasing the angularity of the sand or gravel 
size fractions in the sample in the field notes. 
 



Matrix: 



 Include a description of the finer material in the sample, if possible.  Classification 
requires a description as either matrix-supported or clast/grain-supported, with a 
description of the nature of the matrix material. 



 
Plasticity: 



 Determine the degree of plasticity for the lithologic sample.  Plasticity is the property in 
which a soil/sediment can be rapidly deformed or molded without rebounding elastically, 
changing volume, cracking, or crumbling.  Plasticity descriptors are: none, low, medium, 
and high. 



 
Cementation: 



 Describes the degree to which the formation material is indurated.  Descriptors include 
weak, moderate, and strong. 



 
Strength: 



 Describes the relative strength of the soil.  Descriptors include cohesive, non-cohesive, 
stiff, firm, soft, and loose. 
 



Lithologic Contact from Core or Cuttings: 



 Record the depth of each lithologic contact and thickness of each lithologic unit 
encountered. 



2.2.3 Piezometer Installation 



The conceptual design of the nested triple completion piezometer is shown on Figure 4, and 
summarized below.  As previously discussed, final design will be determined in collaboration 
with the USEPA after the lithological logs are reviewed.   
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 A piezometer extending from ground surface to approximately 115 feet bgs to monitor 
potential mounding in the vicinity of the water table during injection.  This piezometer will 
be constructed of  flush-threaded, 2 inch diameter polyvinyl chloride (PVC) Schedule 80, 
blank casing from ground surface to approximately 80 feet bgs, 2 inch diameter PVC 
Schedule 80, machine-cut 0.020-inch horizontal slot well screen from approximately 80 to 
110 feet bgs, and a 2 inch diameter PVC Schedule 80, five-foot long sump and a cap at 
the bottom of the casing string; 



 



 A piezometer extending from ground surface to approximately 200 feet bgs to monitor the 
aquifer response in a depth interval that  is within model layer 3 of the current PVOU 
FEFLOW model in this area.  This piezometer will be constructed of flush-threaded, 2 
inch diameter PVC Schedule 80, blank casing from ground surface to approximately 185  
feet bgs, 2 inch diameter PVC Schedule 80, machine-cut 0.020-inch horizontal slot well 
screen from approximately 185 to 195 feet bgs, and a 2 inch diameter PVC Schedule 80, 
five-foot long sump and a cap at the bottom of the casing string; 



 



 A piezometer extending from ground surface to approximately 275 feet bgs (or the base 
of the PVOU SZ, whichever occurs first).  This piezometer will be constructed of  flush-
threaded, 2 inch diameter PVC Schedule 80, blank casing from ground surface to 
approximately 250 feet bgs, 2 inch diameter PVC Schedule 80, machine-cut 0.020-inch 
horizontal slot well screen from approximately 250 to 270  feet bgs, and a 2 inch diameter 
PVC Schedule 80, five-foot long sump and a cap at the bottom of the casing string; 



 



 A sand-bentonite slurry seal will be installed between each of the screened zones to 
isolate and prevent vertical mixing between screened zones; 



 



 Casing centralizers at approximately 40-foot interval;  
 



 Filter pack consisting of #2/16 Monterey sand or equivalent from approximately 75 to 115 
feet bgs; approximately 180 to 200 feet bgs; and approximately 245 to 275 feet bgs; 



 



 A three-foot thick layer of transitional seal consisting of a #60 fine sand or equivalent 
sealing material above the filter pack of each piezometer to prevent migration of overlying 
cement;  



 



 Annular seal consisting of a 10.3 sack sand-cement-bentonite slurry from approximately 
three feet bgs to 72 feet bgs;  



 



 A three-foot concrete seal to just below the top of the piezometers; and 
 



 Surface completion with a traffic-rated vault box with bolted lid.  
 
The assembled piezometers will be lowered to their desired depth and constructed from the 
bottom up as shown on Figure 4.  A tremie pipe will be lowered to the bottom of the borehole.  
Filter pack sand will be installed from the bottom up to five feet above the top of lower 
piezometer screen by tremie pipe.  A three-foot thick transition sand or equivalent sealing 
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material will be installed above the filter pack by tremie pipe to prevent downward migration of 
overlying sealing materials.  The sand-bentonite slurry seal will be tremied in above the 
transition sand to seal the borehole between the bottom and middle piezometer.  A weighted tag 
line will be used to confirm the depth of the installed annular material inside the borehole. The 
above process will be repeated for installing the middle and upper piezometer annular materials.  
The sand-cement-bentonite slurry seal for the upper piezometer will be installed to 
approximately two to three feet bgs.  Concrete will be used for a surface seal around the 
wellhead to isolate the wellbore from surface runoff.  A flush-mounted heavy-duty, traffic-rated 
surface completion assembly with a water-tight well casing cap will be installed at the surface. 



2.2.4 Piezometer Development 



This section describes the procedures that will be implemented to develop each piezometer.   



2.2.4.1 Objective: 



The objectives of well development are to: 1) remove drilling and well construction residues and 
2) develop the gravel pack and aquifer.  The process will (as necessary) include a combination 
of well-enhancement activities that may include a combination of swabbing, bailing and 
pumping.   



2.2.4.2 Equipment and/or Instrumentation: 



Materials and additional equipment that may be necessary for well development include, but are 
not limited to, a surge block appropriately sized for the well casing, bailers sized for each well 
casing, down-hole nylon brush, air lift equipment, a down-hole pump, flow meter, a turbidity 
meter, and other incidental equipment required to accurately measure the flow rate, water 
levels, and turbidity. 



2.2.4.3 Preparation: 



All development equipment will be decontaminated prior to use at the site.  The total depth of 
the well and the depth to the water surface will be measured periodically prior to, during, and 
after development. 



2.2.4.4 Procedures: 



The development process is divided into two phases: initial development using the drilling rig 
and final development by a down-hole pump. 



Initial Well Development: 



 Swabbing/surging and bailing operations will be conducted from the bottom of the screen 
to the top;  



 



 Initial development will be considered complete when the well discharge becomes visibly 
clear or turbidity of approximately 200 Nephelometric Turbidity Units (NTUs) has been 
reached; and 
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 The water produced during the initial well development will be discharged to on-site 
tanks. The capacity of each tank will be approximately 20,000 gallons.   



Final Well Development: 



 After the completion of initial development, a submersible pump and its associated 
piping/tubing assembly will be installed inside the piezometer;  
 



 At regular intervals, the pump will be moved within the screen interval to change the flow 
patterns within the well and improve development; and 
 



 Development will be completed when the well discharge turbidity of approximately 50 
NTUs has been reached; the field parameters consisting of pH, temperature, turbidity, 
and electrical conductivity become stable; or pumping has been conducted for a 
maximum of two hours.  Three readings within 10 percent taken on a frequent basis will 
be used to determine stabilized field parameters. 



After completion of development pumping, the depth of the well will be measured to determine 
the amount of sediment deposited in the bottom. If the amount of sediment is greater than one 
foot, the sediment will be removed using a bailer. 



2.2.5 Well Sampling 



Following well development, a groundwater sample will be collected from each piezometer at 
pump discharge and submitted to a state-certified laboratory for analysis for volatile organic 
compounds (VOCs) by USEPA Method 8260B, 1,4-dioxane by USEPA Method 8270C, and 
perchlorate by USEPA Method 331.  One blind field duplicate sample will also be collected and 
analyzed for the same parameters.   



2.3 REINJECTION WELL BOREHOLE 



After the piezometers have been developed and sampled per Sections 2.2.4 and 2.25, 
respectively, Tetra Tech will review the analytical and lithological data obtained from the 
piezometers and the PMW-1 well(s) in collaboration with the USEPA to determine the final 
construction details for the reinjection well.   



The reinjection well borehole will be advanced with either a rotosonic rig or a mud rotary rig to 
approximately 275 feet bgs or the bottom of the PVOU SZ, whichever occurs first.   



The reinjection well will be utilized in the reinjection pilot study and the anticipated full-scale 
reinjection well network.  A conceptual design for the reinjection well is included as Figure 5. 



2.3.1 Rotosonic Drilling Method (Option 1) 



If the rotosonic drilling method is selected the diameter of the reinjection well borehole will be 
approximately 12 inches for the approximately upper 200 feet and then reduced to 
approximately 11 inches to the total depth of the reinjection well borehole (approximately 275 
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feet bgs). The procedures for completing the reinjection well using the rotosonic method are 
described in the following sections.    



2.3.1.1 Lithologic Logging 



Lithologic information collected during drilling activities will be used to verify the subsurface 
geologic conditions.   



Equipment and/or Instrumentation: 



Equipment used during lithologic logging varies depending on materials encountered and 
sample collection methods.  Field equipment used during logging may include any or all of the 
following items: hand lens, dropper bottle containing dilute hydrochloric acid, Munsell color 
chart, USCS classification chart, grain size chart, sample collection bags, sample collection 
sieve, chip tray, tape measure, and appropriate field forms. 



Preparation: 



Field equipment and supplies will be acquired prior to commencing drilling and lithologic logging. 
Drill cutting or soil sample collection procedures and health and safety concerns will be 
reviewed with the field personnel and drilling subcontractor.  A logging station will be set up 
adjacent to the drilling rig. 



Field personnel will review available references such as boring logs in the vicinity of the 
proposed boring location.  This information will be reviewed with the drilling contractor to 
facilitate drilling and logging operations. 



Procedures: 



Rotosonic soil core will be collected and logged by the oversight geologist to characterize 
lithology.  A portion of soil core sample (approximately five-foot intervals and at lithologic 
changes) will be retained in marked chip trays for future reference. All geologic/soil cuttings and 
samples will be logged according to the following procedures which utilize modified ASTM 
Method D-2488: 



Textural Classification of Soil: 



 Record the approximate proportion of the following grain size fractions present in the 
sample: gravel, sand, silt, clay, and organic matter.  Estimate and record the predominant 
grain size(s) present within the gravel and sand fractions in the sample.  The on-site 
geologist will record drilling conditions that may affect the grain size; for example, the 
crushing of gravel into sand-sized grains. 



Color: 



 Compare the sample to Munsell color chart and provide hue and chroma values.  Provide 
a subjective description of soil color in accordance to the Munsell color chart.  For 
example, the description light brown, red-brown, or dark brown could be used in 
describing a sediment/soil which has an overall brown appearance. 
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Coloration:  



 Describe the staining or overall color characteristics including mottling, uniformity, etc. 
 



Grain Type: 



 To the extent possible, describe the type of grains of the dominant grain size.  
Descriptors include quartz, rock fragment, fossil, and biological (shells, etc.). 



 
Sorting: 



 Estimate the degree of sorting, or overall grain size distribution, of soil/sediment samples.  
Designate by using one of the following descriptors: poorly sorted, moderately sorted, or 
well sorted.  The descriptor “poorly sorted” (well graded) applies to soils/sediments in 
which there is a good representation of the continuum of particle sizes.  The descriptor 
“well sorted” (poorly graded) applies to soils/sediments in which most particles are 
approximately the same size.  The USCS refers to grain-size distribution as graded, 
which is opposite to sorting. 



 
Roundness: 



 Estimate the predominant roundness categories for the sand and gravel size fractions.  
The roundness categories are: very angular, angular, sub-angular, sub-rounded, 
rounded, and for gravel, striated, and faceted.  The on-site geologist will record actions of 
drilling bits or auger flights responsible for increasing the angularity of the sand or gravel 
size fractions in the sample in the field notes. 



 
Matrix: 



 Include a description of the finer material in the sample, if possible.  Classification 
requires a description as either matrix-supported or clast/grain-supported, with a 
description of the nature of the matrix material. 



 
Plasticity: 



 Determine the degree of plasticity for the lithologic sample.  Plasticity is the property in 
which a soil/sediment can be rapidly deformed or molded without rebounding elastically, 
changing volume, cracking, or crumbling.  Plasticity descriptors are: none, low, medium, 
and high. 



 
Cementation: 



 Describes the degree to which the formation material is indurated.  Descriptors include 
weak, moderate, and strong. 
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Strength: 



 Describes the relative strength of the soil.  Descriptors include cohesive, non-cohesive, 
stiff, firm, soft, and loose. 
 



Lithologic Contact from Core or Cuttings: 



 Record the depth of each lithologic contact and thickness of each lithologic unit 
encountered. 



2.3.1.2 Reinjection Well installation 



Final well construction details will be determined in collaboration with the USEPA following 
review and approval of the lithologic data obtained during the installation of the nested triple 
completion piezometer.  These details will be recorded on the Well Construction Form.  Prior to 
well construction, all materials present at the well site will be inventoried, measured, and 
documented in the field notebook.  The lengths of all well screen and casing sections will be 
measured and recorded to the nearest 0.01 foot.  A taper gauge will be used to measure the slot 
aperture on the screen sections. The field geologist will be responsible for observing and 
documenting as-built well construction. 



The reinjection well will be constructed with a removable pressure resistant seal (or equivalent) 
to support the pressurized reinjection (if necessary) of water while allowing access to the well 
and instrumentation during the pilot study. The sieve size of the well filter pack will be optimized 
to minimize the extent to which the aquifer sediments intrude within the gravel-pack material and 
reduce effective permeability.  It is anticipated that the reinjection well will be constructed so that 
an approximately 100 feet of blank casing will be present below the land surface (e.g., to 
approximately the static water table elevation). 



The conceptual groundwater reinjection-well design is presented as Figure 5.  As previously 
discussed lithological data collected during piezometer borehole drilling and associated sieve 
analysis results will be reviewed in collaboration with USEPA, and the final well design will be 
subject to the approval of the USEPA. The conceptual design assumes well construction 
materials will include either a six-inch or eight-inch (dependent upon the selected drilling 
method) inside copper-bearing steel diameter blank casing, 0.030-inch (30-slot) wire-wrapped, 
continuous-slot stainless steel well screen, and a bottom cap.  The lowermost section of casing 
(approximately 270 – 275 feet bgs) will consist of five feet of blank stainless steel casing to 
function as a sump.  A dielectrical couple will be placed at the connection point between the 
blank well casing and the well screen to minimize potential corrosion of the well materials.  The 
well casing will extend approximately three-feet above land surface to accommodate pilot test 
activities.     



Centralizers will be placed on the well casing approximately every 40 feet from the base of the 
well to land surface to maintain a minimum two-inch clearance between the casing and the 
borehole wall and ensure effective placement of annular materials.  As additional insurance 
against bridging of annular materials, a tremie pipe will be used to install the filter pack and 
cement. 
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Filter pack material will consist of clean #2/12 filter sand placed opposite of the screened 
intervals.  Approximately five feet of clean #2/12 filter sand will be placed above the screened 
interval.  Approximately three feet of fine-grained transition sand (#60 sand), followed by 
approximately three feet of a bentonite-sand seal, will be installed above the filter pack to 
prevent migration of overlying sealing material. 



Initial well development activities will be conducted prior to installation of sealing materials.  The 
development process is intended to remove the finer-grained sediments in the formation around 
the well screen.  As these sediments are removed, the gravel-pack placed around the well is 
anticipated to undergo some settling.  To minimize the settling, the tremie pipe used to install 
the filter-pack materials may be left in the borehole adjacent to the well casing until after 
development activities are concluded, then used to install replacement filter-pack materials and 
transition sand as needed to ensure that the final well construction prevents the intrusion of the 
well-seal materials into the screened interval.  The tremie pipe may then be used for 
emplacement of the well seal and sanitary seal or removed if judged inappropriate for the 
purpose by the driller. 



The annular well seal and the sanitary seal will consist of a 10.3 sack sand-cement and five 
percent bentonite slurry.  This seal will be placed in the borehole annular space from the top of 
the bentonite-sand seal to approximately two to three feet bgs.  Concrete will be used for a 
surface seal around the wellhead to isolate the wellbore from surface runoff.  A temporary 
water-tight well casing cap will be installed on the reinjection well following completion of the 
pilot study pending future wellhead modification activities to integrate the reinjection well into a 
reinjection-well network. The well construction details will be recorded on the Well Construction 
Form. 



2.3.1.3 Well Development 



This section describes the procedures that will be implemented to develop the reinjection well if 
installed inside a borehole drilled by rotosonic method.   



Objective 
 
The objectives of reinjection well development are to: 1) remove well construction residues, 2) 
develop the gravel pack and aquifer, and 3) maximize the ability of the well to convey reinjection 
water to the surrounding formation and overall efficiency of the well.  The process will include a 
combination of well-enhancement activities that may include a combination of swabbing, jetting 
and bailing; removing materials introduced into the casing during swabbing; the temporary 
installation of a down-hole test pump; and pumping and swabbing of the well until it meets the 
requirements of minimum sand production and maximum hydraulic efficiency.   



Equipment and/or Instrumentation 
 
Materials and additional equipment that may be necessary for well development include, but are 
not limited to, a jetting tool, air-lifting equipment, a surge block appropriately sized for the well 
casing, bailers sized for each well casing, down-hole nylon brush, a down-hole pump, flow 
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meters, a Rossum-type sand testing unit, turbidity meter, and other incidental equipment 
required to accurately measure the flow rate, water levels in the well, and sand production. 



Preparation 



All development equipment will be decontaminated prior to use at the site.  The total depth of 
the well and the depth to the water surface will be measured periodically prior to, during, and 
after development. 



Procedures 
 
The development process is divided into two phases: initial development using the drilling rig 
and final development by a down-hole pump. 



Initial Reinjection Well Development: 



 Swabbing/surging and/or bailing operations will be conducted from the bottom of the 
screen to the top, approximately 24 hours after the placement of the annular seal;   
 



 The water produced during the initial well development will be discharged to on-site 
tanks. The capacity of each tank will be approximately 20,000 gallons;   
 



 Initial development will be considered complete when the well discharge becomes visibly 
clear or turbidity of approximately 200 NTUs has been reached;  
 



 If necessary, after completion of the first phase of pumping, a dispersant (Baroid 
AquaClear PFD or USEPA-approved equivalent) will be applied to aid well development.  
The product will be mixed with clean water per the manufacturer’s directions (0.2% by 
volume) before injecting evenly across the screened sections of the well using a jetting 
tool to remove fine sediment from the producing formation and gravel pack; 
 



 Swabbing and bailing will continue after the product application; and 
 



 If sand, silt, or mud persists from the screen section being cleaned, additional swabbing 
and bailing will be performed until the section is cleaned of such material. 



Final Reinjection Well Development: 



 After the completion of initial development, a down-hole pump capable of producing 
approximately 200 gpm and its associated piping assembly will be installed;  
 



 The water produced during the final well development will also be discharged to on-site 
tanks. The capacity of each tank will be approximately 20,000 gallons; 
 



 At regular intervals, the pump will be moved within the screen interval to change the flow 
patterns within the well and improve development; 
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 During the final development pumping, the rate of sand production will be measured by 
the driller using a Rossum Centrifugal Sand Sampler when appropriate;  
 



 Development will continue until field parameters consisting of pH, temperature, turbidity, 
and conductivity become stable; the turbidity reading of 50 NTUs have been reached; or 
pumping has been conducted for a maximum of four hours.  Three readings within 10 
percent taken on a frequent basis will be used to determine stabilized field parameters; 
and 
 



 As per USEPA’s request the final stages of reinjection well development pumping will be 
performed as a limited duration step drawdown test in an effort assess the wells specific 
capacity.  It is anticipated that a least two steps in the range of 30 and 60 gpm at up to 30 
minutes each will be performed.   



After completion of development pumping, the depth of the well will be measured to determine 
the amount of sediment deposited in the bottom. If the amount of sediment is greater than one 
foot, the sediment will be removed using a bailer. 



2.3.2 Mud Rotary Method (Option 2)  



This section describes the procedures for advancing the reinjection well borehole by optional 
mud rotary method.  The reinjection well borehole will be advanced to approximately 275 feet 
bgs or the bottom of the PVOU SZ whichever occurs first.  An eight-inch diameter (or as 
recommended by selected drilling subcontractor) pilot hole will be advanced and then 
geophysically logged.  Following logging, the reinjection well borehole will be reamed to 
approximately 14 inches in diameter prior to well installation.  The procedures for completing the 
reinjection well using the mud rotary method are described in the following sections.    



2.3.2.1 Lithologic Logging 



During pilot-hole drilling, collect soil cuttings from the mud shaker and also soil samples from the 
desander cyclone for visual description. Describe samples from both the mud shaker and the 
desander cyclone on the boring log.  A portion of each sample will be retained in marked chip 
trays for future reference.  



Logging Procedures 



All geologic/soil cuttings and samples will be logged according to the following procedures which 
utilize modified ASTM Method D-2488: 



Textural Classification of Soil: 



 Record the approximate proportion of the following grain size fractions present in the 
sample: gravel, sand, silt, clay, and organic matter.  Estimate and record the predominant 
grain size(s) present within the gravel and sand fractions in the sample.  The on-site 
geologist will record drilling conditions that may affect the grain size; for example, the 
crushing of gravel into sand-sized grains. 
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Color: 



 Compare the sample to Munsell color chart and provide hue and chroma values.  Provide 
a subjective description of soil color in accordance to the Munsell color chart.  For 
example, the description light brown, red-brown, or dark brown could be used in 
describing a sediment/soil which has an overall brown appearance. 



Coloration:  



 Describe the staining or overall color characteristics including mottling, uniformity, etc. 



Grain Type: 



 To the extent possible, describe the type of grains of the dominant grain size.  
Descriptors include quartz, rock fragment, fossil, and biological (shells, etc.). 



Sorting: 



 Estimate the degree of sorting, or overall grain size distribution, of soil/sediment samples.  
Designate by using one of the following descriptors: poorly sorted, moderately sorted, or 
well sorted.  The descriptor "poorly sorted" (well graded) applies to soils/sediments in 
which there is a good representation of the continuum of particle sizes.  The descriptor 
"well sorted" (poorly graded) applies to soils/sediments in which most particles are 
approximately the same size.  The USCS refers to grain-size distribution as graded, 
which is opposite to sorting. 



Roundness: 



 Estimate the predominant roundness categories for the sand and gravel size fractions.  
The roundness categories are: very angular, angular, sub-angular, sub-rounded, 
rounded, and for gravel, striated, and faceted.  The on-site geologist will record actions of 
drilling bits or auger flights responsible for increasing the angularity of the sand or gravel 
size fractions in the sample in the field notes. 



Matrix: 



 Include a description of the finer material in the sample, if possible.  Classification 
requires a description as either matrix-supported or clast/grain-supported, with a 
description of the nature of the matrix material. 



Plasticity: 



 Determine the degree of plasticity for the lithologic sample.  Plasticity is the property in 
which a soil/sediment can be rapidly deformed or molded without rebounding elastically, 
changing volume, cracking, or crumbling.  Plasticity descriptors are: none, low, medium, 
and high. 
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Cementation: 



 Describes the degree to which the formation material is indurated.  Descriptors include 
weak, moderate, and strong. 



Strength: 



 Describes the relative strength of the soil.  Descriptors include cohesive, non-cohesive, 
stiff, firm, soft, and loose. 



Lithologic Contact from Core or Cuttings: 



 Record the depth of each lithologic contact and thickness of each lithologic unit 
encountered. 



2.3.2.2 Drilling Fluid Testing 



Before drilling operations commence, the field coordinator and/or project manager will review a 
list of proposed drilling mud test equipment and drilling additives for suitability.  Drilling mud 
preparation and testing will be performed and controlled by the drilling contractor as it is integral 
to their drilling activities. Prior to drilling with mud, all circulation equipment that will come into 
contact with drilling mud will be thoroughly cleaned prior to mobilization to the site. The pH of 
the make-up water will be measured, and if necessary, soda ash (sodium carbonate), which 
softens the water by removing the calcium responsible for water hardness, will be added in 
accordance with the manufacturer’s specifications to raise the pH to a range of 9.0 to 9.5.  This 
level of pH maximizes the yield of drilling mud additives. 



Drilling mud will be made by adding a Wyoming-type bentonite drilling additive (e.g., Baroid 
Quik-Gel or equivalent) to the make-up water using the mixing hopper, and slowly circulating the 
mixture through the mud pump.  The additives will be added in accordance with manufacturer’s 
specifications until the desired weight and viscosity for the drilling mud are reached.  Typical 
concentrations of bentonite are 15 to 25 pounds per 100 gallons of make-up water.  Initially, 15 
pounds per 100 gallons will be used in an effort to control and maintain desirable viscosity 
ranges. During drilling, should higher viscosities be required to control borehole stability and to 
flush drill cuttings in gravels or poorly consolidated formation materials, a concentration of up to 
30 pounds of bentonite per 100 gallons may be used.  Any increase in viscosity will only be 
used to achieve effective drilling conditions and will be decreased when formation conditions 
allow.  If necessary, a natural cellulosic polymer (e.g., Quik-Trol LV) may be added to stabilize 
clays or permeable formations without significantly increasing mud viscosity.  



The optimal drilling mud will provide a thin filter cake on the borehole wall with low permeability 
and high suspension properties.  Drilling mud testing will be conducted to assess mud 
characteristics and to make necessary adjustments to obtain the mud properties appropriate for 
encountered subsurface conditions. The mud tests will include: 1) mud density, 2) mud 
viscosity, 3) filtration and cake thickness, 4) sand content, and 5) pH measurements. The testing 
schedule will depend on subsurface conditions encountered during drilling. A full mud test will 
be conducted approximately one hour after the initial volume has been mixed.  Thereafter, mud 
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density, viscosity, and sand content will be tested approximately every four hours and filtration 
loss once a day under normal drilling conditions.  Mud tests will also be conducted when a 
change in subsurface conditions occurs, and will subsequently be conducted more frequently 
until subsurface conditions stabilize.  Mud samples will be collected near the return intake to the 
drill string from the mud circulation pit after suspended formation material has settled into the 
circulation pit. 



Mud Density Testing 



The mud density testing procedures apply only to mud rotary drilling.  Mud density controls 
hydrostatic pressure in the borehole. The mud balance device measures the solids content of 
un-weighted mud. Mud density affects drilling rate, borehole stability, transportation, and settling 
rate of cuttings. Excessive solids accumulation may cause loss of circulation and damage to the 
formation through permeability impairment. 



Mud density testing will be conducted using a mud balance kit. The balance will be used in 
accordance with manufacturer’s instructions. The following describes the general procedures 
associated with testing with a mud balance kit: 



 Fill the balance cup to capacity with fresh, screened mud; 
  



 Replace lid and rotate until firmly seated, making sure some mud is squeezed out the 
vent hole. Wipe or wash excess mud from the exterior of the balance, and dry. Then seat 
the balance with its knife edge on the stand and level it by adjusting the rider;  
 



 Read mud density from the edge of the rider as indicated by marker on the rider;  
 



 The desired mud density is generally less than 9.2 pounds per gallon (lbs/gal), depending 
on manufacturer’s product specifications and down-hole drilling conditions; and 
 



 Calibration will be checked by filling the cup with fresh water. The reading should be 8.34 
lbs/gal or 1.0 grams per cubic centimeter (g/cm3). If not, follow manufacturer’s 
instructions for equipment calibration. 



Mud Viscosity Testing 



The mud viscosity testing procedures apply only to mud rotary drilling.  Mud viscosity is a 
measure of the carrying capacity and gel development (“thickness” of the mud). Mud viscosity 
affects borehole cleaning, drilling rate, borehole stability, cuttings settling rate, and circulating 
pressure. "Low viscosity" is favored for effective cleaning at the bit face and rapid settling of 
cuttings at the surface. "High viscosity" may be necessary to remove coarse sand from the 
borehole or to stabilize gravel.  However, high viscosity will retard settling of the cuttings at the 
surface. 



A Marsh funnel will used to measure mud viscosity in accordance with the manufacturer’s 
instructions. The following describes the general procedures associated with using a Marsh 
funnel: 
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 With the funnel in an upright position, cover the drain orifice with a finger and pour the 
freshly collected mud sample through the screen into a clean funnel until the fluid level 
reaches the bottom of the screen (1,500 milliliters [ml]);  
 



 Remove the finger from the outlet and measure the time required for the mud to fill the 
receiving vessel to the one-quart (946 ml) level;  
 



 Measure the temperature of the mud used in the test; 
 



 Report the result to the nearest second as the Marsh funnel viscosity, at the temperature 
of measurement in degrees Fahrenheit; and  
 



 Depending on product specifications, the desired mud viscosity is approximately 36 to 55 
seconds per quart, although higher viscosities of 50 to 60 seconds may be necessary to 
stabilize sands and gravels in large diameter boreholes.  



Calibration can be checked by filling the funnel with fresh water at 70°F ± 5°F. Time of outflow 
for one quart (946 ml) should be approximately 26 seconds.  If readings deviate from this value, 
the funnel will be replaced. 



Filtration Loss and Cake Thickness Measurements 



Filtration and cake thickness are a measure of the ability of the mud to form a filter cake on the 
wall of the borehole under static conditions. Thickness affects borehole stability, ease of 
movement of the drill string, formation damage, and well development time. Mud filtration loss 
and cake thickness test will be conducted using a Baroid filter press or equivalent, in 
accordance with manufacturer’s instructions. The following describes the general procedures 
associated with testing using a Baroid filter press: 



 Use a carbon dioxide (CO2) cartridge (or other non-reactive, nonhazardous gas) to 
supply pressure to the test cell; 
 



 Turn the T-screw on the pressure regulator to the maximum outward position. Insert a 
CO2 cartridge into the knurled thimble. Tighten the threaded connector to perforate the 
cartridge; 
 



 Assemble the cell. Fill with mud nearly to the top, and fit the cap into place. Place the 
assembled cell in the frame and secure with the T-screw. Put a graduated cylinder under 
the filtrate tube. Open the valve to the pressure source; 
 



 Adjust the regulator T-screw until the gauge registers a pressure of 100 pounds per 
square inch (psi). Maintain the pressure for 30 minutes. Turn the regulator T-screw on the 
pressure regulator to the maximum outward position. Slowly open the relief-valve and 
relieve the pressure. Note the volume of filtrate to the nearest tenth of a cubic centimeter;  
 



 Remove the cell from the frame. Discard the mud; 











 



j:\utc\pvou\2013\reinjection well & pilot study\work plan\reinjection well_wp 20130215.docx   2-19                 TETRA TECH 



 Disassemble the cell. Wash the filter cake formed on the paper with a gentle stream of 
water to remove excess mud. Measure the thickness to the nearest 1/32 inch. Feel the 
cake for gritty material, stickiness, or other features of texture that may relate to 
performance of the mud; 
 



 Depending on the mud product specifications and drilling conditions, the desired filtration 
loss measurement is 13 to 15 cubic centimeters measured after 30 minutes; and 
 



 The desired wall cake thickness is 2/32 (1/16 inch). If necessary, add filtration control 
additives (e.g. Quik-Trol LV) to lower the filtration loss and to strengthen wall cake. 



Sand Content Measurement 



The sand content measurement procedures apply only to mud rotary drilling.  Excessive sand 
content may cause thick wall cake, which may result in formation damage and increased well 
development time. A mud sand content test will be conducted using a Baroid sand content test 
kit, or equivalent, in accordance with the manufacturer’s instructions. The following describes 
the general procedures of the testing method: 



 The Baroid sand content kit includes a two-inch diameter sieve (200 mesh), a funnel to fit 
the sieve, and a glass measuring tube marked for the volume of mud to be added in 
order to read the percentage of sand directly in the bottom of the tube; 
 



 Pour mud into the tube to the mark labeled "Mud to Here" Then add water to the mark 
labeled "Water to Here" Cover the mouth of the tube and shake; 
 



 Pour this mixture through the screen, and wash the solids from the tube with clean water 
onto the same side of the screen. Wash the sand on the screen with clean water to 
remove any residual mud; 
 



 Fit the funnel down over the top of the screen (side containing the sand) and invert, with 
the neck of the funnel in the mouth of the tube. Wash the sand back into the tube with 
clean water sprayed on the screen, and allow the sand to settle; 
 



 Observe the quantity of sand settled in the calibrated tube as sand content in percent by 
volume of the mud; and 
 



 The desired sand content is less than two percent by volume. 



pH Measurement 



The pH measurement procedures apply only to mud rotary drilling.  Because the performance of 
bentonite is greatly reduced in acidic environments, the pH of the drilling make-up water and 
mud will be measured and adjusted if required. The pH test will be conducted using the 
following general procedures: 
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 Use paper colorimetric pH test strips allowing measurement of 0.5 pH over an entire pH 
range or a pH meter to measure pH of the make-up water and the drilling mud. Follow 
manufacturer’s instruction for test strip use; 
 



 Place the indicator strip in the water or mud and allow it to remain until the color has 
stabilized; 
 



 Compare the colors of the strip with the color standard provided and estimate the pH of 
the water or mud; 
 



 Report the pH of the water or mud to the nearest 0.5 pH units; and 
 



 The desired pH range of the make-up water and drilling mud is 9.0 to 9.5, which will 
maximize the yield of the drilling mud. If necessary, the pH may be raised by adding soda 
ash (sodium carbonate). 



2.3.2.3 Geophysical Logging  



If the injection well borehole is advanced using the mud rotary method, a suite of down-hole 
geophysical logs will be conducted within the open borehole, upon reaching total depth of the 
reinjection pilot borehole.  The objective of the geophysical logging is to assist in identifying 
lithology and water-bearing zones, and selecting the specific depth intervals at which the 
piezometers will be installed.  



Geophysical logging will be performed by a geophysical subcontractor.  Geophysical logs will 
include resistivity (single point, 16-inch, 64-inch, and guard), spontaneous potential, natural 
gamma, neutron, caliper, and deviation.   



Logging will be in accordance with the logging subcontractor's protocols.  Logging details will be 
recorded on documentation forms, or in project notebooks in the field, and subsequently 
provided in an electronic format.  Logging equipment that enters the well bore will be 
decontaminated by steam-cleaning or with a non-phosphate detergent wash followed by a 
potable water rinse. 



The following procedures will be used during the borehole geophysical logging program: 



 Prior to logging, the selected geophysical contractor will receive information about the 
site, such as local geology and field logistics.  Available borehole information will be 
provided to the contractor.  The methodology to be used to generate the suite of logs will 
be discussed and agreed upon with  the contractor prior to initiating the field activities;  
 



 As the borehole nears completion, the geophysical logging contractor will be notified so 
that the logging truck will arrive prior to “tripping” the drill pipe out of the borehole.  The 
geophysical contractor should be notified a minimum of 24 hours in advance. Applicable 
information will be given at that time including site location, name and phone number of 
representative, borehole name/number, approximate time borehole will be ready, and 
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borehole conditions.  A request will be made for use of the same logging unit and 
operator used previously on the project; 
 



 Immediately prior to logging, the drilling mud will be thinned appropriately and circulated 
for a minimum of 20 minutes to ensure uniform mud conditions in the borehole; 
 



 The on-site geologist will be responsible for informing the logging engineer of the desired 
scales.  Scales should remain consistent for each logged borehole.  Possible scales for 
the project will be discussed prior to field logging; 
 



 Logging speed must be appropriate to the data needs and the type of probe used for 
each log.  Logging speeds will be discussed prior to the logging program;  
 



 Logging instruments and tools will be decontaminated with fresh potable water or a 
steam cleaner between boreholes.  All rinse waters will be stored with the other waste 
products to be disposed of in an appropriate manner; 
 



 All curves will be checked for excessive drift and spurious “spikes or noise”.  Only up-logs 
will be used to generate hard copies of the collected data.  Borehole washouts will be 
identified and compared with the log curves.  All off-scale readings and drift adjustments 
must be marked on the logs, and all curves identified and labeled; and   
 



 A field copy of the log will be provided to the field geologist immediately after the logging 
run and inspected before rigging down.  Final log prints will be furnished to the USEPA 
within ten days of completing the last logging run.  In addition, the geophysical logs will 
be furnished in portable document format (pdf) and American Standard Code for 
Information Interchange (ASCII) format on a compact disk within ten days of completing 
the last logging run. 



2.3.2.4 Reinjection Well Installation 



Objective 



The reinjection well will be utilized in the reinjection pilot study and the anticipated full-scale 
reinjection well network.  A conceptual design for the reinjection well is included as Figure 5. 



Equipment 



Final well construction details will be determined in collaboration with the USEPA following 
review and approval of the lithologic data obtained from the installation of the adjacent nested 
triple completion piezometer.  Prior to well construction, all materials present at the well site will 
be inventoried, measured, and documented in the field notebook.  The lengths of all well screen 
and casing sections will be measured and recorded to the nearest 0.01 foot.  A taper gauge will 
be used to measure the slot aperture on the screen sections. The field geologist will be 
responsible for observing and documenting as-built well construction. 
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The reinjection well will be constructed with a removable pressure resistant seal (or equivalent) 
to support the pressurized reinjection (if necessary) of water while allowing access to the well 
and instrumentation during the pilot study. The sieve size of the well filter pack will be optimized 
to minimize the extent to which the aquifer sediments intrude within the gravel-pack material and 
reduce effective permeability.  It is anticipated that the reinjection well will be constructed so that 
an approximately 100 feet of blank casing will be present below the land surface (e.g., to 
approximately the static water table elevation). 



The conceptual groundwater reinjection-well design is presented as Figure 5.  As previously 
discussed lithological data obtained from the installation of the adjacent the nested triple 
completion piezometer (including visual observations and sieve analysis results) will be 
reviewed in collaboration with USEPA, and the final well design will be subject to the approval of 
the USEPA. The conceptual well design assumes well construction materials will include an 
eight-inch (if mud rotary drilling method is selected) inside diameter copper-bearing steel blank 
casing, 0.030-inch (30-slot) wire-wrapped, continuous-slot stainless steel well screen, and a 
bottom cap.  The lowermost section of casing (approximately 270 – 275 feet bgs) will consist of 
five feet of stainless steel blank casing to function as a sump.  A dielectrical couple will be 
placed at the connection point between the upper blank well casing and the well screen to 
minimize the likelihood corrosion of the well materials.  The well casing will extend 
approximately three-feet above land surface to accommodate pilot test activities.     



Centralizers will be placed on the well casing approximately every 40 feet from the base of the 
well to land surface to maintain a minimum two-inch clearance between the casing and the 
borehole wall and ensure effective placement of annular materials.  As additional insurance 
against bridging of annular materials, a tremie pipe will be used to install the filter pack and 
cement. 



Filter pack material will consist of clean #2/12 filter sand placed opposite of the screened 
intervals.  Approximately five feet of clean #2/12 filter sand will be placed above the screened 
interval.  Approximately three feet of fine-grained transition sand (#60 sand), followed by 
approximately three feet of a bentonite-sand seal, will be installed above the filter pack to 
prevent migration of overlying sealing material. 



Initial well development activities will be conducted prior to installation of sealing materials.  The 
development process is intended to remove the finer-grained sediments in the formation around 
the well screen and the mass from the mud-rotary well skin.  As these sediments are removed, 
the gravel-pack placed around the well is anticipated to undergo some settling.  To minimize the 
settling, the tremie pipe used to install the filter-pack materials may be left in the borehole 
adjacent to the well casing until after development activities are concluded, then used to install 
replacement filter-pack materials and transition sand as needed to ensure that the final well 
construction prevents the intrusion of the well-seal materials into the screened interval.  The 
tremie pipe may then be used for emplacement of the well seal and sanitary seal or removed if 
judged inappropriate for the purpose by the driller. 



The annular well seal and the sanitary seal will consist of a 10.3 sack sand-cement and five 
percent bentonite slurry.  This seal will be placed in the borehole annular space from the top of 
the bentonite-sand seal to approximately two to three feet bgs.  Concrete will be used for a 
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surface seal around the wellhead to isolate the wellbore from surface runoff.  A temporary 
water-tight well casing cap will be installed on the reinjection well following completion of the 
pilot study pending future wellhead modification activities to integrate the reinjection well into a 
reinjection-well network. The well construction details will be recorded on the Well Construction 
Form. 



2.3.2.5 Well Development 



This section describes the procedures that will be implemented to develop the reinjection well.   



Objective 



The objectives of reinjection well development are to: 1) remove drilling fluids and well 
construction residues, 2) develop the gravel pack and aquifer, and 3) maximize the ability of the 
well to convey reinjection water to the surrounding formation and overall efficiency of the well.  
The process will include a combination of well-enhancement activities that may include a 
combination of air-lift pumping, swabbing, jetting and bailing; removing materials introduced into 
the casing during swabbing; the temporary installation of a down-hole test pump; and pumping 
and swabbing of the well until it meets the requirements of minimum sand production and 
maximum hydraulic efficiency.   



Equipment and/or Instrumentation 



Materials and additional equipment that may be necessary for well development include, but are 
not limited to, a jetting tool, air-lifting equipment, a surge block appropriately sized for the well 
casing, bailers sized for each well casing, down-hole nylon brush, a down-hole pump, flow 
meters, a Rossum-type sand testing unit, and other incidental equipment required to accurately 
measure the flow rate, water levels in the well, and sand production. 



Preparation 



All development equipment will be decontaminated prior to use at the site.  The total depth of 
the well and the depth to the water surface will be measured periodically prior to, during, and 
after development. 



Procedures 



The development process is divided into two phases: initial development using the drilling rig 
and final development by a down-hole pump. 



Initial Reinjection Well Development 



 Airlift methods, using an open ended airlift-pipe with associated upward-turned eductor 
jet inside a four-inch diameter eductor pipe or equivalent, will be used approximately 24 
hours after the placement of the annular seal;   
 



 The water produced during the initial well development will be discharged to on-site 
tanks. The capacity of each tank will be approximately 20,000 gallons;   
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 Initial development will be considered complete when the well discharge becomes visibly 
clear or turbidity of approximately 200 NTUs has been reached;  
 



 Swabbing/surging and jetting operations will be conducted from the bottom of the screen 
to the top; 
 



 Screen sections will be swabbed and/or jetted until cleaned of drilling fluids; 
 



 If necessary, after completion of the first phase of pumping, a dispersant (Baroid 
AquaClear PFD or USEPA-approved equivalent) will be applied to aid well development.  
The product will be mixed with clean water per the manufacturer’s directions (0.2% by 
volume) before injecting evenly across the screened sections of the well using a jetting 
tool to remove mud and sediment from the producing formation and gravel pack; 
 



 Swabbing will continue after the product application; 
 



 Airlift pumping will commence after swabbing. During pumping, the drill pipe will be 
moved slowly, up and down, to achieve a swabbing action; and  
 



 If sand, silt, or mud persists from the screen section being cleaned, additional swabbing 
and pumping will be performed until the section is cleaned of such material. 



Final Reinjection Well Development 



 After the completion of initial development, a down-hole pump capable of producing 
approximately 200 gpm and its associated piping assembly will be installed;  
 



 The water produced during the final well development will also be discharged to on-site 
tanks.  It is assumed that three tanks will be necessary to contain the total development 
water.  The capacity of each tank will be approximately 20,000 gallons; 
 



 At regular intervals, the pump will be moved within the screen interval to change the flow 
patterns within the well and improve development; 
 



 During the final development pumping, the rate of sand production will be measured by 
the driller using a Rossum Centrifugal Sand Sampler when appropriate;  
 



 Development will continue until field parameters consisting of pH, temperature, turbidity, 
and conductivity become stable; the turbidity reading of 50 NTUs have been reached; or 
pumping has been conducted for a maximum of four hours.  Three readings within 10 
percent taken on a frequent basis will be used to determine stabilized field parameters; 
and 
 



 As per USEPA’s request the final stages of reinjection well development pumping will be 
performed as a limited duration step drawdown test in an effort assess the wells specific 











 



j:\utc\pvou\2013\reinjection well & pilot study\work plan\reinjection well_wp 20130215.docx   2-25                 TETRA TECH 



capacity.  It is anticipated that a least two steps in the range of 30 and 60 gpm at up to 30 
minutes each will be performed.   



After completion of development pumping, the depth of the well will be measured to determine 
the amount of sediment deposited in the bottom. If the amount of sediment is greater than one 
foot, the sediment will be removed using a bailer. 



2.4 SITE SECURITY  



Prior to initiation of any intrusive activities, the site operational areas will be secured with 
temporary orange fencing (or equivalent).  Access/egress to the site will be limited to Amar 
Road, unless specific conditions arise that require access/egress to occur from Sunset Avenue.   



An assessment of site operational noise during drilling actives will be performed, and 
approximately eight-feet-high sound barrier will be deployed as necessary.  Sources of these 
devices will be identified and be readily available should site conditions warrant their use.  



2.5 REINJECTION PILOT STUDY 



2.5.1 Objective 



The objective of the pilot study is to demonstrate the viability of the reinjection well construction 
and aquifer for long-term full-scale discharge of treated PVOU SZ groundwater.  The reinjection 
pilot study will commence with a step test. The intent of the step test will be to inject water in a 
series of sequentially stepped reinjection rates beginning at 100 gpm and progressing to 400 
gpm at 100gpm increments at one-hour intervals.  If the step test data indicate that the capacity 
of the reinjection well exceeds 500 gpm, additional steps may be added to evaluate the 
maximum capacity of the reinjection well.  Conversely, if the step test data indicate the capacity 
of the reinjection well is less than 400 gpm, the increments and reinjection rates will be modified 
accordingly.  The final injection rate will be maintained for up to 24 hours. The final reinjection 
rate, assumed to be 400 gpm for the purposes of this work plan, will be determined in 
collaboration with the USEPA.   The series of stepped and limited duration constant injection 
rates will be hydraulically monitored at the nested triple completion piezometers, MW 6-10I, 
PMW-1 (the proposed PVOU IZ well not yet installed) if available and applicable, MW 6-18, MW 
6-19, MW 6-21, and S-05, and the injection well to evaluate aquifer responses to the reinjection 
test. 



Water for the reinjection testing will be obtained from a nearby fire hydrant.  Prior to initiation of 
testing, a permit will be obtained from the SGVWC.  In-line equipment such as valves, pressure 
gauges and flow meters will be selected to be compatible with expected flow rates and 
pressures associated with fire hydrant supply.  Pressure will be regulated using an inline 
reducer as necessary. 



2.5.2 Preparation/Equipment 



Figure 6 provides a conceptual schematic of the piping and instrumentation that will be installed 
from the fire hydrant to the reinjection well.  A flow meter provided by SGVWC will be installed at 
the fire hydrant for billing purposes.   This SGVWC-provided flow meter will be installed and 
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operated per SGVWC requirements. Flex hose or PVC piping will connected to the discharge of 
the SGVWC-provided flow meter and convey the fire hydrant water to the wellhead where a  
three-inch diameter schedule 80 PVC pipe (reinjection tubing) will be installed in the reinjection 
well to a depth of approximately 105 feet bgs (a depth of approximately five feet beneath the 
static water surface of approximately 100 feet bgs The reinjection tubing will be anchored at the 
wellhead using a fixed plate or equivalent stabilization to prevent it from shifting while 
maintaining a seal within the well casing to support the pressurized reinjection of water (if 
necessary).   The reinjection tubing will be instrumented with a valve to allow adjustment and 
shut-off of flow.   



A manual read pressure gauge will be placed on the three-inch diameter schedule 80 PVC 
reinjection tubing immediately before the tubing enters the reinjection well.  The pressure gauge 
will have a range of 0 to 200 pounds per square inch (psi) with an accuracy of 3% first 1/3 of 
scale, 2% middle 1/3 of scale, and 3% last 1/3 of scale. 



A second flow meter will be placed at the injection well to monitor injection flow and total volume 
injected during the pilot study.  This flow meter will be capable of monitoring injection flow rates 
and volumes from 50 to 500 gpm with an accuracy of +/- 2% of nominal flow.  The maximum 
operating pressure will be 150 psi or greater.   



A pressure transducer (non-vented, pressure rated for a depth of 25-75 feet with a resolution of 
0.01 feet) will be installed at a depth of approximately 25 feet below the water surface in each 
injection test piezometer and wells MW 6-10I, PMW-1, MW 6-18, MW 6-19, MW 6-21, and S-5 
(See Figure 2).  An additional pressure transducer will also be installed within the reinjection 
well (non-vented, pressure rated for a maximum depth of 328 feet with an accuracy of ± 0.164 
feet) will be installed at a depth of approximately 75 feet below the water surface). The wellhead 
water supply components will be connected to a nearby fire-hydrant. 



Each of the pressure transducers will be programmed to record at one-minute intervals for a 
period of time beginning at least 24 hours prior to test initiation.  The data loggers installed at 
the nested triple completion piezometer and reinjection well piezometer will be programmed to 
record at five-second intervals during the reinjection phase of the test.  A barometric pressure 
sensor will be located at or nearby the piezometers or reinjection well, and set to collect 
atmospheric pressure readings at approximately the same interval and for the same duration as 
the pressure transducers. 



2.5.3 Procedures 



An anticipated sequence of events is presented below: 



 Install the reinjection piping and instrumentation described in Section 2.5.2; 
 



 Program and install pressure transducers in the reinjection well, the reinjection pilot study 
piezometers, MW 6-10I, the  PMW-1 well(s) if available and applicable,  MW 6-18, MW 6-
19, MW 6-21, and S-5 (see Figure 2); 
 



 Program and install a barometric pressure sensor;  
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 Collect and record pre-test manual water-level measurements from the reinjection well, 
the reinjection pilot study piezometers, MW 6-10I, the PMW-1 well(s), MW 6-18, MW 6-
19, MW 6-21, and S-5 (see Figure 2); 



 Initiate reinjection - Begin pumping fire hydrant water into the reinjection well at 100 gpm.  
Record water levels by hand in reinjection well and reinjection pilot study nested triple 
completion piezometers as frequently as possible for first 30 minutes, approximately 
every five minutes during the next 30-miniute portion of the step-test  and at 
approximately 30 minute intervals afterwards; 



 To minimize (i) the safety risks associated with night work and working in public streets; 
and (ii) the public nuisance that would be created by implementing the necessary traffic 
control for numerous water level measurements over a 24-hour period,  pre-test and 
post-test manual water level measurements will only be collected from Wells MW 6-10I, 
PMW-1 if available and applicable, MW 6-18, MW 6-19, MW 6-21, and S-5 during 
daylight hours; 
 



 At approximately one-hour intervals – Increase injection rate by 100 gpm to a maximum 
of 400 gpm; and 



 The step test data will be reviewed by the project hydrogeologist. If the step test data 
indicate the capacity of the reinjection well is less than 400 gpm, the increments and 
reinjection rates will be modified accordingly.  If the decision is made to reinject water at 
rates significantly above 400 gpm or significantly below 100 gpm, it may be necessary to 
replace the flow meter and/or other piping and instrumentation at the reinjection well 
head.  These decisions will be made in the field by the project hydrogeologist. 



 
Conduct the constant rate test by injecting the fire hydrant water at a constant rate of 
approximately 400 gpm for up to approximately 24 hours. Cease injection after approximately 24 
hours of injection at 400 gpm.  Record water levels by hand in the reinjection well and the 
reinjection pilot study nested triple completion piezometers as frequently as possible for first 30 
minutes, every five minutes for the next 30 minutes, every 10 minutes for the second hour, then 
every hour for up to 12-hours during the recovery period. 



 
If the constant injection rate of 400 gpm cannot be sustained in the field due to supply issues, or 
other unforeseen problems, the maximum rate may be held constant for a shorter duration or at 
a lower yet sustainable rate for the duration of the pilot study. The pressure transducers will be 
left  in their respective wells until recovery has occurred to within approximately 90 percent of 
the pre-test conditions, or until  water levels do not change by more than 0.05 feet over the 
course of an hour (whichever occurs first). 



2.5.4 Documentation 



Activity documentation forms will be used to record daily field activities including, but not limited 
to, field observations, lithologic logs, well construction details, development activities, measured 
pumping/injection rates, development-related water-quality parameters, and water-level 
measurements.  Examples of these forms are provided in Appendix B. 
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Field personnel will maintain a daily logbook of field activities documenting field events.  The 
daily log will be recorded in a bound record book with numbered pages in ink, single line and 
initialed cross-outs and will include the following: 



 Date and time of starting work; 
 



 Weather conditions; 
 



 Names of field personnel conducting work; 
 



 Purpose of field activity; 
 



 Description of work area and sampling location; 
 



 Description of field activities, including any deviation from the work plan and reasons for 
such deviations; and 
 



 Relevant field observations. 



2.5.5 Equipment Decontamination 



Decontamination is required to prevent cross-contamination within a site or between sites.  The 
level of decontamination procedures required will vary depending upon the level of 
contamination anticipated or encountered on a site.  This procedure is meant to ensure that 
equipment used at the site does not bring contaminants to the site or remove contaminants from 
the site. 



Drill rigs, support vehicles, and associated drilling tools and equipment will be cleaned prior to 
arriving on-site, and cleaned again on-site (if necessary), prior to the commencement of drilling, 
to minimize the potential for cross-contamination.  Decontamination water will be stored in either 
a portable water tank or drums. 



All down-hole drilling equipment and associated tools will be cleaned prior to arrival at the site 
and between boreholes. All down-hole sampling equipment will be cleaned between samples 
by: 



 Scrubbing with potable water to remove soil particles; 
 



 Washing with a non-phosphate detergent; and 
 



 Rinsing with potable water. 



2.6 INVESTIGATION DERIVED WASTE DISPOSAL 



All investigation derived waste (IDW) will be temporarily contained, labeled and stored onsite in 
Department of Transportation (DOT)-approved containers.  Solid waste materials (i.e. cuttings) 
will be stored onsite separately from liquid waste materials (i.e. purge water, wash and 
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decontamination rinse water).  Field logs will include serial numbers of bins and tanks. All 
containers that are used to hold drilling-derived waste will be secured at the drill site by closing 
and securing the lids.  Waste water generated during purging or decontamination activities will 
be stored in 55-gallon drums or storage tanks onsite.  Drums, bins, and tanks will be labeled 
with date accumulation began, contents, and source.  



Solids, drilling mud (if applicable), and waste water will be characterized by collecting 
representative samples, as necessary, to determine disposal options.  Depending upon the size 
of the container, one sample may be sufficient for characterization, or several samples may be 
composited in the field.  Generally a minimum of one sample will be collected for each 10 cubic 
yards of solid waste, each roll-off bin, or tank for disposal of drilling wastes at an approved off-
site facility.  It is anticipated that each sample will be submitted for the following analyses: 



 VOCs by USEPA Method 8260B; 
 



 1,4-dioxane by USEPA Method 8260SIM; 
 



 Perchlorate by USEPA Method 314.0; 
 



 California Assessment Metals by USEPA Method 6010B/7471A; and 
 



 Total Petroleum Hydrocarbons by USEPA Method 8015B. 



Waste drilling mud samples (if applicable) submitted to the laboratory are expected to meet the 
requirements for acceptance at respective waste disposal or treatment facilities as non-
hazardous waste.  Copies of the waste manifests, laboratory data sheets, and chain-of-custody 
forms will be provided in a final report.   



It is anticipated that water decanted from drilling mud (if applicable) and equipment 
decontamination water will be removed from the storage containers using vacuum trucks and 
transported to an appropriate UTC-approved disposal facility, such as Crosby & Overton, Inc. in 
Long Beach, California, by a licensed hauler. At the disposal facility the water is treated and 
discharged under permit to the local publicly owned treatment works (POTW).  



Soil cuttings will be transported to a UTC-approved disposal facility, such as Class III Chiquita 
Canyon Landfill in Castaic, California, by a licensed hauler.  Personal protection equipment and 
refuse generated during the drilling activities will be containerized and disposed of as general 
waste off site.  



Hazardous wastes are not expected to be encountered onsite based on previous investigations 
in the area.  If encountered, hazardous waste water will be transported to a UTC-approved 
facility such as a Crosby & Overton facility in Long Beach, treated, and discharged under permit 
to the local POTW. If hazardous solid wastes are encountered, they will be transported to a 
UTC-approved Class I facility such as Clean Harbors, Buttonwillow Landfill in Kern County, 
California by a licensed hauler. 
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3.0 PILOT STUDY EVALUATION AND ANALYSIS 



The data collected during the reinjection well and piezometer installation and development, and 
the pilot reinjection study will be evaluated to determine design parameters for full-scale 
implementation of a reinjection well system for PVOU SZ Eastern Plume Early Action treated 
groundwater. Data from the PMW-1 well(s) will be considered as appropriate.   Lithological 
information, geophysical logs, pressure transducer data and flow rate readings will be discussed 
with the USEPA as information becomes available and as described in the preceding sections.  
Well lithologic logs, geophysical logs (PDF and ASCII) if applicable, pressure transducer data 
and flow rate readings (in spreadsheet format) will be provided to the USEPA upon completion 
of the field work and data download. 



3.1 DATA ORGANIZATION 



Pre-reinjection groundwater analytical results, lithologic logs, geophysical logs (if applicable), 
well-construction diagrams, well-development records, injection-rate logs, manual and 
automated (pressure transducer) water level measurements will be collected and organized for 
ease of interpretation.  Pressure transducer data will include the atmospheric/barometric data 
collected during testing.   



3.2 ANALYTICAL DATA 



Analytical results associated with the groundwater samples collected from the nested triple 
completion piezometers (and PMW-1 well(s) as appropriate) will be presented and discussed to 
document existing (pre-reinjection) site conditions. 



3.3 REINJECTION PERFORMANCE 



Data associated with the reinjection pilot study performance (including pre-test groundwater 
elevations, pilot test water reinjection rates and durations, reinjection well and aquifer responses 
to the pilot test water reinjection rates and durations, aquifer responses and potential influences 
(if any) to the movement of the PVOU SZ Eastern Plume from the reinjection, and implications 
for the design and implementation of the PVOU SZ Eastern Plume Early Action, as well as the 
full scale PVOU SZ Eastern Plume remedial design. 



3.4 HYDRAULIC TESTING ANALYSIS 



Data from the downhole pressure transducers will be analyzed using AQTESOLV (Hydrosolve, 
2008), following barometric pressure correction. Injection analysis is conducted in similar 
fashion to aquifer testing.   Using various solution-evaluation structures for step-drawdown test 
analysis, AQTESOLV will be used to fit theoretical parameterizations to the observed data 
collected in each well.    Each of the solutions utilized will provide an estimate for the aggregate 
aquifer transmissivity and storage.  These results when combined with the saturated aquifer 
thickness of the reinjection zone will be used to evaluate hydraulic conductivity and specific 
storage values. 
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4.0 COMMUNITY INVOLVEMENT 



UTC/Carrier will support USEPA’s community involvement efforts on this project in accordance 
with the USEPA’s Community Involvement Plan for the PVOU.  It is expected that at a minimum 
community involvement activities will include the following: 



 Notifying the City of La Puente, local residents, and other stakeholders of the field work at 
least one week prior to commencing field work; 



 Distributing flyers to local residents; and  



 Making flyers available at the work site. 
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5.0 REPORTING 



A Well Completion Report for the reinjection well and associated nested triple completion 
piezometers will be prepared and submitted to the USEPA following completion of the well 
installation, and well development activities.  This report will include the following: 



 A discussion of all field work including variances to this work plan; 
 



 Conclusions from the work performed; 
 



 A figure showing the location of the installed PVOU SZ reinjection well and nested triple 
completion piezometers; 
 



 As-built reinjection well/piezometers construction diagrams; 
 



 A copy of the boring log(s); 
 



 Copies of the geophysical logs (as applicable); and 
 



 Copies of the IDW laboratory analytical reports and chain-of-custody records.  



An Injection Pilot Study Report for the reinjection testing portion of the work will be prepared 
either under separate header or in conjunction with the Well Completion Report following 
completion of all field activities.  This report will include the following: 



 A discussion of all field work including variances to this work plan; 
 



 Presentation and discussion of the analytical results associated with the groundwater 
samples collected from the nested triple completion piezometers to document existing 
(pre-reinjection) site conditions;  
 



 Presentation and discussion of the reinjection pilot study performance data and results 
including: 
 



o Pre-test groundwater elevations; 
 



o Pilot test water reinjection rates and durations; 
 



o Reinjection well and aquifer responses to the pilot test water reinjection rates and 
durations; 



 
o Potential influences (if any) to the movement of the PVOU SZ Eastern Plume from 



the reinjection; and 
 



o Implications for the design and implementation of the PVOU SZ Eastern Plume 
Early Action. 
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 An evaluation of the hydraulic analysis of data collected during the pilot study; and 
 



 Conclusions and recommendations. 



Following USEPA’s approval of the final well installation and pilot test evaluation report, Tetra 
Tech will use the groundwater flow model to evaluate the potential long term influences, if any, 
of re-injection on the PVOU SZ Eastern Plume.  The results of this evaluation will be presented 
in a separate technical memorandum. 
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1.0    INTRODUCTION 
 



This Site-Specific Health and Safety Plan has been prepared as part of the remedial design in 



accordance with the Occupational Safety and Health Administration (OSHA) Hazardous Waste 



Operations and Emergency Response; Final Rule Standard 29 CFR 1910.120; and in accordance 



with Title 8 California Code of Regulations 5192. The purpose of this plan is to establish safe 



procedures and practices for Tetra Tech, Inc. personnel and Tetra Tech, Inc. subcontractors 



engaged in field activities associated with the interim remedy for the Puente Valley Operable Unit 



(PVOU).  



 
The scope of work, which is detailed in the document entitled Reinjection Well Installation and 
Pilot Study Work Plan, Puente Valley Operable Unit, Shallow Zone North of Puente Creek, 
Eastern Plume Early Action, San Gabriel Valley Superfund Site, Area 4, Los Angeles County, 
California, prepared by Tetra Tech, dated January 11, 2013. The objectives of the reinjection 
pilot study are to collect data that will be utilized to evaluate the following: 
 



 The appropriate number of reinjection wells that will be required for full scale reinjection 
of the treated PVOU SZ Eastern Plume Early Action treated effluent; 
 



 The appropriate spacing of additional reinjection wells associated with the PVOU SZ 
Eastern Plume Early Action; 
 



 The appropriate construction details (e.g.,  total depth and screen interval) of the PVOU 
SZ Eastern Plume Early Action reinjection wells; 
 



 The potential long-term influences (if any) on the movement of the PVOU SZ Eastern 
Plume that will result from the full scale reinjection of the PVOU SZ Eastern Plume Early 
Action treated effluent; and 
 



 The appropriate locations for wells to monitor the reinjection of PVOU SZ Eastern Plume 
Early Action treated effluent per Los Angeles Regional Water Quality Control Board 
(LARWQCB) Order No. R4-2007-19 General Waste Discharge Requirements for 
Groundwater Remediation at Petroleum Hydrocarbon Fuels and/or Volatile Organic 
Compound Impacted Sites (File No. 01-116), which embodies all the relevant regulations 
under the California Code of Regulations for recycling of water for groundwater recharge. 
 This order requires monitoring of changes in conditions within the treatment zone, 
defined for this application as the portion of the PVOU SZ in which reinjected water will 
migrate during the first five years of reinjection. 
 



The reinjection pilot study will be conducted at 13811 Amar Road in La Puente, California (the 
Site), which is the proposed location for the PVOU SZ Eastern Plume Early Action treatment 
facility.  Prior to conducting the reinjection pilot study, Tetra Tech will install a reinjection well 
and up to three piezometers, approximately 50 feet downgradient from the reinjection well to aid 
in the evaluation of the hydraulic response to groundwater reinjection at specific depth intervals. 
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The following types of work will be necessary to implement the remedy and are covered by this 
Health and Safety Plan: drilling and well construction, pilot testing, and groundwater monitoring. 
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2.0  PROJECT ORGANIZATION AND RESPONSIBILITY 
 



2.1  KEY PERSONNEL 



 



The following personnel and organizations are associated with the planned activities. The 



organizational structure will be reviewed and updated as necessary during the course of the 



project. 



 
Name/Title     Responsibility    Telephone 
 



United Technologies Corporation 
 
Bradley Barquest     UTC Contact    (248) 538-0190 
 



Tetra Tech 
 
Roy Marroquin     Operations Manager   (949) 809-5234 
Operations Manager 
 
Scott Parsons     Project Manager    (949) 809-5222 
Principal Engineer 
 
Don Lee       Task Manager    (949) 809-5220 
Senior Geologist          Cell (949) 351-2192 
 
Tom Field     Task Manager    (949) 809-5215 
Senior Geologist          Cell (951) 333-2853 
 
James Walker     Health & Safety Officer   (949) 809-5216 
Project Geologist     Irvine Office    Cell (323) 717-7554 
 
Willow Green     On-Site Safety Officer   (949) 809-5225 
Staff Geologist          Cell (626) 272-3178 
 
Michelle Gillie, CIH    Corporate Health & Safety   (832) 251-5189 
           Cell (610) 348-7197 



Subcontractor(s) 
 
____________________________________  Drilling Subcontractor   ___________________ 
 
 
____________________________________  Waste Disposal Subcontractor  ___________________ 



 
 
Subcontractors will be identified as work progresses and will be required to review, sign, and 
comply with these provisions of this Health and Safety Plan. Each of the personnel listed above 
who will be working in the field has 40 hours or more of OSHA health and safety training for 
hazardous waste sites, and first aid and CPR training.  



 



2.2  RESPONSIBILITIES OF KEY PERSONNEL 



 



On-Site Safety Officer - The On-Site Safety Officer (OSSO) is responsible for maintaining proper 



medical surveillance, providing hazard communication information, providing training in safe 
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operating procedures, and advising the project manager on any matters concerning the health 



and safety of employees or the public. The OSSO may be required to perform various types of 



area or personnel monitoring for purposes of verifying worker exposure and proper selection of 



Personal Protective Equipment (PPE). The OSSO will have the authority to change procedures 



and levels of protective clothing or to shut down operations. 



 



Project Manager - The Project Manager (PM) has the primary responsibility for the fulfillment of 



the terms of the contract. The PM must oversee operations and ensure that all legal and safety 



requirements are met. It is the duty of the PM to keep the project on schedule, within budget and 



to communicate with the client regarding the progress toward the specified goals. 



 



Site Supervisor - The site supervisor will maintain site security, oversee the field staff, and ensure 



compliance with all procedures (health and safety, decontamination, protective equipment, etc.). 



The site supervisor will act as a backup authority for changing levels of personal protection or 



shutting down operations in the absence of the OSSO. 



 



Health & Safety Officer - The health & safety officer will review the health and safety plan to see 



that all operations and equipment comply with OSHA Regulations 29 CFR 1910.120 "Hazardous 



Waste Operations and Emergency Response" and applicable parts of OSHA 29 CFR 1910 and 



1926. The health and safety officer is responsible for maintaining supplies of appropriate personal 



protection equipment for Tetra Tech staff, coordinating training as needed, and scheduling 



medical reviews. 



 



The health and safety protocols established in this plan are based on the site conditions and 



health and safety hazards known and/or anticipated to be present from available site data. This 



plan is intended solely for use during the proposed activities described in the site work plan. 



Specifications herein are subject to review and revision based on actual conditions encountered in 



the field during site activities. 



 



Before site operations begin all employees and subcontractors involved in these operations will 



have read and understood this site safety plan and all revisions made, and signed the Safety Plan 



Compliance Agreement included as Appendix A. 



 



2.3  VISITORS 



 



Visitors to the project work areas will be briefed on the hazards present at that location. Visitors 



entering the work zone shall comply with the provisions of this plan as well as relevant OSHA 



requirements for medical monitoring, training, and personal protection. Visitors must supply their 



own protective equipment. 



 



Visitors not adhering to the above mentioned requirements will be requested to leave the project 



work area. 
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3.0  SCOPE OF WORK 
 



The following types of work will be necessary to implement the interim remedy and are covered 
by this Health and Safety Plan: drilling and well construction, pilot testing, and groundwater 
monitoring. 



 
The health and safety hazards will vary with the type and the location of the activity associated 



with the remedy. The major safety/health hazards are anticipated to be: 



 



1) Exposure to chemical contaminated soil and groundwater; and 



2) Operation of drilling equipment.  



The primary chemicals of concern detected in groundwater at the PVOU include 1,1,1-TCA, TCE, 



PCE, 1,1-DCE, 1,4-dioxane, 1,1-DCA and perchlorate. A summary table of the primary chemicals 



of concern detected in the PVOU is included in Appendix B.  



 



The proposed wells will be completed within a vacant property in the City of La Puente, and 



therefore, traffic control will not be necessary. The proposed scope of work for this project will be 



completed during normal business hours (7 am to 5 pm) in most cases. Certain activities, e.g. pilot 



testing the injection well will be done over a 24-hour period. 



 



It is anticipated that the drilling and installation of the wells will involve the greatest potential for 



exposure to chemical hazards. The drilling methods will limit the exposure to chemical or vapor 



discharged from the borehole. Additional hazards associated with the drill rigs may be 



encountered during well construction. 



 



The sampling of groundwater may also present the potential for exposure to chemical hazards. 



Samplers will wear appropriate PPE to minimize exposure. The wells will be located substantially 



downgradient from source areas of the chemical hazards; therefore the potential for hazardous 



concentrations of VOCs in groundwater is anticipated to be low.  
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4.0  HAZARD EVALUATION 
 



The intent of this section is to identify and describe the chemical and physical hazards associated 



with project tasks, evaluate the risk from these hazards and present appropriate control measures 



for reducing or eliminating the hazard. 



 



4.1  CHEMICAL HAZARD REVIEW 



 



Chemicals that have been detected in the shallow zone at the mouth of the Puente Valley include 



PCE, TCE, 1,1-DCE, 1,1,1-TCA, 1,1-DCA, 1,4-Dioxane, and perchlorate. The chemicals possess 



various physical, chemical and toxicologic hazards including acute/chronic toxicity. Material Safety 



Data Sheets (MSDS) for these chemicals are included in Appendix B. 



 



Potential routes of exposure to the chemicals include dermal (skin and/or eye contact), inhalation 



and ingestion. The overall health hazard from exposure to the chemicals is uncertain for several 



reasons. Actual concentrations are variable, effects from low-level exposure to the mix of 



chemicals cannot be predicted, the length of potential exposure is unknown and the effect of 



personnel exposure by the drilling or testing operations may vary. Therefore, efforts will 



concentrate on characterizing and controlling periodic or continuous exposure to low levels of 



multiple chemicals. 



 



Tetra Tech’s Certified Industrial Hygienist used predictive modeling to determine the worst case 
airborne vapor exposure concentrations of target VOCs identified in the groundwater, using the 
maximum detected VOC concentrations in groundwater from the 2011 sampling event at the 
nearest upgradient wells (MW6-18, MW6-19).  The model was developed by Christopher 
Marlowe with Camp Dresser McKee and is referenced in several publications by the American 
Industrial Hygiene Association for use by health and safety professionals in hazardous waste 
site management.  
 
The predictive modeling shows that under a worst case scenario the predominant VOC vapors 
would be 1,1-DCE (42%), TCE (40%) and PCE (16%) and that it is highly unlikely that the 
lowest published exposure levels for these VOCs would be exceeded.  Based on this 
information, Level D personal protection equipment (which does not include respiratory 
protection) is appropriate for work in this environment. 
 



4.2  PHYSICAL HAZARD REVIEW 



 



Vehicular Traffic –No work will be done on public streets.  



 



Heavy Equipment - Caution must be taken when working around heavy equipment such as a 



forklift, backhoe, or drill rig. Rotating exposed parts may cause "struck-by" or "pinch point" type 



accidents. Also, moving the forklift, backhoe, or drill rig from one location to the other may 
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produce vehicular traffic and overhead problems. Tetra Tech site safety standard operating 



procedures and standard safety procedures during drilling are included in Appendix C.  



 



Heat Stress - Heat stress is a concern when workers are required to wear protective clothing 



and/or work in hot weather. However, heat stress is one of the most preventable hazards to 



workers. Appendix C-2 provides guidance for the recognition of and treatment for heat stress. The 



OSSO will be responsible for observing personnel for performance-related effects of heat, and for 



making the necessary adjustments in work/rest periods to maintain a safe body temperature. 



Liquids will be provided for site workers to replace lost body fluids. A Heat Illness Prevention 



Checklist is provided as Appendix H and is to be completed prior to each work day to determine 



the required amount of water to be provided onsite.  



 



Fire - Sparks can be generated by internal combustion engines or sharp contact between metal 



equipment parts and rocks. At least one 20 pound ABC fire extinguisher must be readily available 



at all times. Water and hoses should also be available while equipment is operating, even on 



concrete and asphalt. All field personnel should be aware of the location of the fire extinguisher 



and hoses. 



 



Underground Utilities – Underground utilities may be present in the proposed boring locations. 



Therefore, the boring locations will be outlined in white spray paint and Underground Service Alert 



(USA) will be called a minimum of 48 hours prior to drilling (1-800-662-2444). USA is a nationwide 



service provider that will alert companies with utilities in the vicinity of the boring location that 



underground work is being conducted. The utility companies will identify and mark their respective 



utilities in the vicinity of the proposed boring location. Appendix E provides a copy of a USA 



notification form.  



 



Overnight Work – After the installation of the reinjection well, pilot water injection testing will be 



done over a 24-hour period. To minimize the safety risk of working at night a security guard will be 



on Site and two Tetra Tech personnel will be onsite during night time. Portable lighting will also be 



provided and special care should be taken to avoid tripping hazards due to shadows and/or poor 



illumination. Reflective vests or clothing will be worn to make employees more visible during the 



night. 



 



Other - Caution must be exercised when operating the hot water high pressure washer (steam 



cleaner). Hot metal parts and heated water may cause skin burns, and the water jet may cause 



physical injury if sprayed directly at exposed skin. First aid kits will be used for minor burns. In 



addition, caution must be exercised when handling pressurized water hose and fittings connected 



to fire hydrant. Pressure gauges and relief valves will be used in the pressurized water 



connections.   



 



 











j:\utc\pvou\2013\health & safety\reinjection well\hasp reinjection well 20130123.doc      8               TETRA TECH 



4.3  TASK BY TASK RISK ANALYSIS 



 



The evaluation of hazards is based upon Tetra Tech's understanding of the site background 



information and anticipated risks posed by the various tasks.  



 



The table in Appendix F provides a summary of specific associated hazards and the protective 



measures to be implemented for each task in the PVOU area. Appendix B provides health and 



safety information for the various compounds that may be encountered during the project. 
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5.0  SITE CONTROL 



5.1  SITE ACCESS 



 



The work will be conducted on UTC-owned property. No access issues are anticipated.  



 



5.2  SAFE WORK PRACTICES 



 



Appendix C contains the Tetra Tech Site Standard Safety Procedures and Standard Safety 



Procedures for all on-site activities. 



 



5.3  SITE COMMUNICATION 



 



Communication links must be established and maintained between field team members and 



between the field team and local emergency contacts. Tetra Tech personnel will have a mobile 



telephone in the field at all times during well installation activities, development, sampling, and 



well testing activities. Calls can be made to or from the mobile telephone for information or 



emergency purposes. Field personnel will have emergency telephone numbers available in the 



field at all times. 



 



5.4  WORK ZONE DEFINITION 



 



During each project activity, the surrounding area will be divided into two work zones: the 



Exclusion Zone and Support Zone. Each work zone is discussed below. 



 



Exclusion Zone - The Exclusion Zone is the area where there is the most potential to cause harm 



to personnel in the performance of work activities. Entry into the Exclusion Zone requires the use 



of appropriate personal protective equipment. For purposes of this plan, the exclusion zone is 



defined as the area within 10 feet of the backhoe or drill rig, or the traffic lane in which the drill rig 



is operating. Sidewalk access near the operating drill rig will be restricted. During well purging and 



sampling and injection, the exclusion zone is defined as the area within 10 feet of the open well. 



The exclusion zone will be defined by cones, signs, and/or cordoned off with flagging.  



 



Support Zone - The Support Zone includes areas where the chance to encounter hazardous 



conditions is minimal. Because of information obtained during previous sampling stages, the 



hazard to personnel at the site is considered minimal. Standard Level D Personal protective 



equipment in this zone is required for protection against physical hazards. All areas, exclusive of 



the Exclusion Zone, shall be considered clean areas and within the Support Zone. 



 



Decontamination of equipment and personnel will be conducted within the Decontamination 



Corridor, that is, any area outside the Exclusion Zone. Modifications to the decontamination area 
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or procedures will be addressed on a task-specific basis and must meet approval from the Tetra 



Tech Health and Safety Officer. 
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6.0  AIR MONITORING REQUIREMENTS 
 



Air monitoring will be conducted during drilling and well construction to assess personnel 



exposure to airborne contaminants. Readings will be taken at representative points of operation 



and compared to established action levels. The frequency of readings may be adjusted as job 



conditions change but at a minimum will include at least one reading every half-hour during active 



work. 



 



The following section describes monitoring criteria, sampling locations, specific events that will 



require monitoring, and action levels for changes in PPE. Monitoring equipment will be calibrated 



according to manufacturer's specifications prior to start of work and as job conditions change. 



Calibration activities will be noted in the field notebook. 



 



6.1  PERSONAL MONITORING 



 



During drilling and construction of the monitoring and extraction wells, periodic monitoring of the 



air is required. Personal monitoring shall be conducted in the breathing zone and, if workers are 



wearing respiratory protective equipment, outside the facepiece. Sampling will be done with an 



emphasis on high-risk workers. However, the sampling strategy may change if the operation or 



tasks change or if the potential for exposure increases. 



 



Personal monitoring will focus on exposure to general volatile organic vapors and will be 



conducted via a photo ionization detector (PID). Monitoring of inorganic compounds will be 



conducted as discussed in Section 6.2. 



 



Air Monitoring Frequency 



 



1. Drilling Activities. Regular, periodic monitoring during drilling and installation of monitoring 



and extraction wells. Monitor breathing zone in work zone at least once every half-hour 



during active operations. 



 



Action Levels 



 



The following describes actions to be taken by site personnel based upon air monitoring results. 



 



1. Organic Gas and Vapor Monitoring with PID: 



 



 Action levels for protective equipment levels will be based upon PID readings taken within 



the breathing zone of Tetra Tech or subcontractor personnel. Background vapor levels will 



be established by taking three (3) independent PID readings, away from and upwind of the 



drill site over a five minute period. Readings will be taken randomly and will account for 
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variability due to wind dispersion. The following PPE levels will be used for the total organic 



vapor content of the air: 



 



   PID Reading  Action  



 



   0 - 1 ppm  Level D 



   Above Background 



 



   1 - 5 ppm  Level C 



   Above Background 



 



   > 5 ppm  Stop work and  



   Above Background  reassess. 



 



 These values are preliminary action levels established for PID monitoring. Adjustments to 



these values may be necessary to account for variables in site conditions, drilling location, 



and contaminants encountered. 



 



6.2  AMBIENT AIR SAMPLING 



 



Certain tasks may require monitoring of the general work area or site ambient conditions. The 



ambient monitoring for organic vapors shall be conducted via PID. Sustained readings above 



background by 1 ppm will be further evaluated with detector tube sampling of specific 



contaminants, as necessary. 



 



Sampling Criteria 



 



The following describes the conditions under which general ambient monitoring will be conducted 



and where compound specific sampling should occur. 



 



1. Site conditions: 



 a. Potential change in background levels due to new tasks, nearby activities, weather 



conditions, etc; and 



 b. One ppm above background level with PID. 



 



2. Health and safety observations: 



 a. Noticeable odors, eye, or respiratory irritation; and 



 b. Visual confirmation of presence of contaminants. 



 











j:\utc\pvou\2013\health & safety\reinjection well\hasp reinjection well 20130123.doc      13               TETRA TECH 



3. Site-specific activities: 



 a. Change in site activities, especially invasive procedures; and 



 b. Change in work location. 
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7.0  PERSONAL PROTECTIVE REQUIREMENTS 
 



This section describes the general requirements of the EPA-designated Levels of Protection (C-



D), and the specific levels of protection required for each task. 



 



7.1  LEVELS OF PROTECTION 



 



Personnel wear protective equipment when project activities involve known or suspected 



atmospheric contamination, when vapors, gases, or particulates may be generated by site 



activities, or when direct contact with skin-affecting substances may occur. Full face-piece 



respirators protect lungs, gastrointestinal tract, and face/eyes against airborne contaminants. 



Chemical-resistant clothing protects the skin from contact with skin-destructive and absorbable 



chemicals. 



 



The specific levels of protection and necessary components for each have been divided into 



categories according to the degree of protection afforded. 



 



Modifications of these levels are permitted and routinely employed during site work to maximize 



efficiency. The type of chemical protective ensemble will depend upon contaminants and degrees 



of contact.  



 



The Level of Protection selected is based upon the following: 



 



1. Type and measured concentration of the chemical substance in the ambient atmosphere 



and its toxicity; 



  



2. Potential for exposure to substances in air, splashes of liquids, or other direct contact with 



material due to work being done; and 



 



3. Knowledge of chemicals on site and properties such as toxicity, route of exposure, and 



contaminant matrix. 



 



In situations where the type of chemical, concentration, and possibilities of contact are not known, 



the appropriate Level of Protection must be selected based on professional experience and 



judgment until the hazards can be better identified. 



 



7.2  PERSONAL PROTECTIVE EQUIPMENT  



 



Personal protection equipment required for the levels of protection are described below: 
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Level D 
 



1. Work uniform; 



2. Boots with steel toe and shank; 



3. Safety glasses, with side shields; 



4. Hard hat; 



5. Work gloves;  



6. High Visibility Vest; and 



7. Hearing protection, as necessary. 
 
Modified Level D  
 
The addition of any or all of the following: 
  



1. Disposable chemical resistant clothing (Tyvek or Saranex) and/or splash apron; 



2. Disposable chemical resistant gloves (neoprene)*; and 



3. Disposable boot covers (PVC or Tyvek). 
 
Level C 
 



1. Air purifying NIOSH approved respirator with combination organic vapor/acid gas, and high 
efficiency particulate air (HEPA) [P100] cartridges; 



2. Disposable chemical resistant clothing (Tyvek or Saranex); 



3. Disposable chemical resistant outer gloves (neoprene)*; 



4. Disposable latex inner gloves; 



5. Boots with steel toe and shank; and 



6. Disposable boot covers* (PVC or Tyvek). 



* Duct tape outer gloves and boot covers to chemical resistant clothing. 
 



It is anticipated that most of the work will be done at Level D and Modified Level D. Therefore, 



Level A and B protection are not described above. 
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7.3  REASSESSMENT OF PROTECTION PROGRAM 



 



The Level of PPE shall be upgraded or downgraded based upon a change in site conditions or 



findings of investigations. When a significant change in site conditions occurs, the hazards will be 



reassessed. Some indicators for reassessment are: 



 



1. Commencement of a new work phase that begins at a different location of the site; 



2. Change in job tasks during a work phase; 



3. Change of season/weather; 



4. When temperature extremes limit the effectiveness of PPE; 



5. Contaminants other than those previously identified are encountered; 



6. Change in ambient levels of contaminants (see "Action Levels" described in Section 6.1); 



and 



7. Change in work scope that affects the degree of contact with contaminants. 



7.4  SPECIFIC LEVELS OF PROTECTION PLANNED FOR THE PVOU 



 



The level of protection planned for the completion of individual task assignments is presented 
below. Additionally, workers will be required to wear disposable face masks whenever mixing 
bentonite mud or cement grout. 



 



Specific Levels of Protection Planned for the Task Assignments. 
 
LEVEL OF PROTECTION 



 
TASK 



 
Level D Drilling and installation of groundwater 



monitor and/or extraction wells. Aquifer 
testing. 



   
Modified Level D Tasks may require protective coveralls 



and gloves (Level D modified) as 
determined by Site Safety Coordinator 
such as groundwater sampling. 



 
Level C Level C to be used as upgrade based 



upon criteria established in Section 7.3. 
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8.0  DECONTAMINATION PROCEDURES 
 



Decontamination involves the orderly and controlled removal of contaminants. Standard 



contamination control methods and decontamination sequences are presented in this section. All 



site personnel should minimize contact with contaminants in order to limit the need for extensive 



decontamination. 



 



Contamination control methods include using disposable coveralls (Tyvek or equivalent), gloves 



(disposable liner, neoprene or nitrile outer), shoe or boot covers; equipment covers (plastic bags 



or sheets); and avoiding contact with the contaminated material and surfaces where possible. 



 



8.1  PERSONNEL DECONTAMINATION 



 



Preliminary personnel decontamination will be done in the Support Zone. The following is a list of 



the equipment and procedures to follow for decontaminating personnel. 



 



Equipment: 



1. Waste containers; 



2. Pressure washer and water tank; 



3. Brushes; 



4. Detergent; 



5. Plastic sheeting; and 



6. Paper towels. 



 



Decontamination procedures: 



 



Level D 



 



1. Wash equipment and hands. 



 



Level D (modified) 



 



1. Remove boot covers and dispose in waste container; 



2. Wash off outer gloves and boots standing in pool; 



3. Remove outer gloves - dispose if damaged or visually contaminated; 
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4. Remove disposable outer garment - place in waste container; 



5. Remove boots, hard hat, safety glasses; and 



6. Remove inner disposable gloves and place in waste container. 



Level C  



 



1. Remove boot covers and dispose in waste container; 



2. Wash off outer gloves and boots; 



3. Remove outer gloves and dispose if damaged or visually contaminated; 



4. Remove disposable outer garment and place in waste container; 



5. Remove boots, hard hat, safety glasses; 



6. Remove inner disposable gloves and place in waste container; and 



7. Remove respirator and set aside for cleaning prior to reuse. 



 



8.2  EQUIPMENT/INSTRUMENTS 



 



Tools and small equipment will be decontaminated, as necessary, at the end of each sampling or 



drilling project or whenever they require additional cleaning. Prior to cleaning, equipment will be 



stored on plastic sheets in appropriate places on the drill rig and trucks. Personnel will wear 



protective clothing during decontamination of equipment equivalent to the Level of Protection 



required during the use of the equipment. 



 



All possible measures will be taken by personnel to prevent the contamination of any monitoring 



equipment. Instruments that cannot be easily decontaminated will be placed in a bag that allows 



for sample intake and exhaust. 



 



8.3  HEAVY EQUIPMENT 



 



Decontamination procedures  



 



High pressure heated water will be used, as necessary, to clean wheels, undercarriage, and 



upper structures of equipment. The Site Supervisor will determine the level of decontamination 



necessary, and will approve the decontamination procedure.  



 



The backhoe bucket and arm, drill bits, drill pipe, tools, and small equipment will be pressure 



cleaned with heated water, as necessary. Instruments will be wet wiped if contaminated. 
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9.0  EMERGENCY RESPONSE/CONTINGENCY PLAN 



 
This section describes contingencies and emergency planning procedures. All project related 



emergency incidents will be reported immediately to UTC.  



 



9.1  PRE-EMERGENCY PLANNING 



 



All employees will be trained in and reminded of provisions of the emergency response plan, 



communication systems, and evacuation routes during the site briefings. The plan will be 



reviewed and revised, as necessary to ensure that the plan is adequate and consistent with 



prevailing site conditions. 



 



9.2  PERSONNEL ROLES AND LINES OF AUTHORITY 



 



The Site Supervisor has primary responsibility for responding to and correcting emergency 



situations and for taking appropriate measures to ensure the safety of site personnel. Possible 



actions may involve evacuation of personnel from the site area, or shut down of operations. The 



Site Supervisor is additionally responsible for ensuring that corrective measures have been 



implemented, appropriate authorities notified, and follow-up reports completed. The OSSO will 



direct responses to any medical emergency.  



 



9.3 EMERGENCY RECOGNITION/PREVENTION 



 
Section 4.1, 4.2, and Appendix B identify the chemical and physical hazards of the project. 



Personnel will be familiar with techniques of hazard recognition from Health and Safety training 



and site-specific briefings. The OSSO is responsible for ensuring that PPE is available to 



personnel and utilized properly. 



 



9.4 EVACUATION ROUTES AND PROCEDURES 



 



In the event of an emergency that necessitates an evacuation, personnel will be expected to 



mobilize to a safe distance from the emergency. Personnel will remain at that area until an 



authorized individual provides further instructions. An evacuation route and mobilization area will 



be identified at each project location prior to starting the field activities. All personnel working at 



the project location will be informed of the evacuation route and mobilization place. 



 



The hospital route map and written directions are provided in Appendix F. This information will be 



included in each field mobilization notebook and will also be posted in plain view at each project 



site (i.e., window or dash board of Tetra Tech vehicle).  
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9.5  EMERGENCY CONTACTS/NOTIFICATION 



 



In the event of an emergency, personnel will take direction from the OSSO who will notify 



appropriate emergency organizations and coordinate activities. The Tetra Tech Project Manager 



will be immediately notified of any emergency. It will be the responsibility of the Tetra Tech Project 



Manager to notify the Project Manager of any emergencies that occur during the field work. 



 



9.6  DIRECTIONS TO HOSPITAL 



 



Hospital route maps and directions are included in Appendix F. The maps, directions, and hospital 



name, address, and phone number will included in each field mobilization notebook, the onsite 



copy of the Health and Safety Plan, and posted in plain view at the project site (e.g., window or 



dash board of the a Tetra Tech vehicle). 



 



The individual hospital route maps will include a map showing the locations of the project site and 



hospital, a written description of the driving directions from the project site to the hospital, and the 



street directions highlighted on the map from the project site to the hospital. The hospital route 



map will also include a written description of the project site address and nearby cross streets in 



order to provide clear and accurate directions for emergency personnel. The Site Supervisor will 



be responsible for verifying the driving directions on the hospital route map.  



 



9.7  EMERGENCY PROCEDURE 



 



Project related emergency events and procedures are summarized below. 



 



Emergency Medical Treatment Procedures 



 



Any person who becomes ill or injured in the Exclusion Zone must be decontaminated to the 



maximum extent possible. If the injury or illness is minor, decontamination will be completed and 



first aid administered prior to transport. If the patient's condition is serious, only partial 



decontamination will be completed (i.e., complete disrobing of the victim and redressing in clean 



coveralls or wrapping in a blanket). First aid will be administered while awaiting an ambulance or 



paramedics. All injuries and illnesses will be immediately reported to the Project Manager. 



 



Any person transported to a medical clinic or hospital for treatment will take the list of compounds 



that they may have been exposed to at the site (Appendix B). 



 
WorkCare Incident Intervention - 888.449.7787       
 
After the initial response (e.g., first aid, etc.) to an injury or illness has taken place, the incidence 
and details of the injury or illness must be properly reported and documented.  Incidences must 
be reported immediately to the Tetra Tech PM.  Within one (1) hour of occurrence but preferably 
as soon as possible, any occupational injury or illness must be reported to Corporate Health & 
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Safety at (832) 251-5189 or by cell at (610) 348-7197.  For incidents that are not life-threatening 
and if authorized by Corporate Health & Safety, the affected employee may contact WorkCare 
Incident Intervention for guidance on first aid and medical treatment.  WorkCare may direct the 
affected employee to a Chartis (workers compensation insurer)-authorized clinic for further 
evaluation of a work-related injury or illness.  The authorized doctor offices or clinics have agreed 
to accept workers compensation patients without an appointment.   
 
The Incident Report Form must be completed by the PM and submitted to the Corporate Health & 
Safety within 24 hours of the event.  The applicable Supplemental Forms A, B, or C must be 
submitted within 72 hours of the incident.  A copy of these forms will be maintained in the Tetra 
Tech Health and Safety Manual at the Site.  It should be noted that “near misses” as well as 
actual injuries and illnesses should be reported.  By identifying near miss situations, possible 
recommendations for preventing a recurrence can be made. 
 
Any vehicle used to transport contaminated personnel will be cleaned as necessary. 
 
Heat Stress 
 
Thermal stress due to excessive heat may occur due to extremes of temperature, workloads, and 



personal protective equipment. Appendix D describes recognition and treatment of heat stress. 



 



Fires 



 



Contact the local fire department via the 911 operator. If fire appears to be the result of a chemical 



reaction (i.e. VOCs), use water only. Keep at a safe distance in the event of flare-up, sparking, or 



explosion. If possible, move equipment and any flammables away from fire area. Use respiratory 



protection when extinguishing any fire involving chemicals. 



 



Weather Related Emergencies 



 



Drilling shall not be conducted during severe weather accompanied by high winds or lightning. In 



the event of severe weather, stop work, secure all equipment (i.e., lower drilling mast) and leave 



site. 



 



Spill or Leaks 



 



In the event of a spill or a leak, site personnel will perform the following tasks: 



 



1. Inform the Site Supervisor immediately; 



2. Locate the source of the spillage and stop the flow if it can be done safely; 



3. Begin containment and recovery of the spilled materials, if this can be done safely; and 











j:\utc\pvou\2013\health & safety\reinjection well\hasp reinjection well 20130123.doc      22               TETRA TECH 



4. Inform the Project Manager as soon as practicable of the nature, extent and type of spill 



along with a description of the actions taken (i.e., stopped flow, spill containment, etc.). 



 



9.8  FIRST AID AND EMERGENCY EQUIPMENT   



 



The Site Supervisor is responsible for maintaining the following first aid and emergency 



equipment.  



 



1. First aid kit; 



2. Emergency eye wash kit; 



3. Fire extinguisher; 



4. Potable water; and 



5. Mobile phone. 



 



All field personnel should be informed of the location of the first aid and emergency equipment 



prior to beginning the field activities. In addition, any visitors to the project site should also be 



informed of the location of the first aid and emergency equipment. 
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10.0  TETRA TECH EMPLOYEE EDUCATION AND TRAINING 
 



10.1  GENERAL HEALTH AND SAFETY 



 



Tetra Tech project personnel have completed formal health and safety training in accordance with 



29 CFR Part 1910.129(e). 



 



10.2  SITE-SPECIFIC TRAINING 



 



Project personnel will be provided with site-specific training for the potential hazards and control 



measures at the work site. On-site personnel will be instructed on the contents of the Health and 



Safety Plan, names of qualified first-aid providers and the OSSO, location of first-aid equipment, 



procedures to be used in contacting emergency response personnel, location of emergency 



equipment, evacuation procedures to follow in case of emergency and principles of personal 



hygiene.  



 



On-site personnel will be made aware of the chemicals that may be encountered during the 



investigation. Information will include potential routes of exposure, protective clothing to be worn 



and precautionary measures to be taken. Personnel will be informed of the signs and symptoms 



of chemical exposure and heat stress. 



 



Prior to working at the site, a pre-work meeting will be held to discuss the content of this plan, 



specific site requirements and responsibilities of site members. At a minimum, weekly tailgate 



health and safety meetings will be conducted with site personnel to refresh them on the contents 



of this plan, site specific requirements and responsibilities of the site members. Site personnel will 



be required to sign the HASP compliance form (Appendix A) and weekly tailgate health and safety 



forms. 



 



A tailgate health and safety meeting will be conducted with all visitors to the project site who enter 



the work zone area. The tailgate health and safety meeting will discuss the content of this plan, 



specific site requirements and responsibilities of site members. Visitors will be required to sign the 



tailgate health and safety form, thereby acknowledging the potential risks present at the project 



site, prior to entering the work zone area.  
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11.0  MEDICALSURVEILLANCE PROGRAM 
 



On-site Tetra Tech personnel involved with this project participate in a medical surveillance 



program in accordance with 29 CFR Part 1910.120(f). Personnel found to have medical 



conditions which could directly or indirectly be aggravated by exposure to chemical substances 



within the work environment or physical demands of the job are informed by the consulting 



physician of their condition and any restrictions in their activities. Additionally, each employee is 



evaluated to determine if they are physically able to perform work while using respiratory 



protective equipment in compliance with 29 CFR Part 1910.134. 



 



Subcontractor personnel involved with this project are required to participate in a medical 



surveillance program in accordance with 29 CFR Part 1910.120(f).  
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APPENDIX A 



 



SAFETY PLAN COMPLIANCE AGREEMENT 
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SAFETY PLAN COMPLIANCE AGREEMENT 
 
 



I, ______________________________ (print name), have received a copy of the Safety Plan 



for the Puente Valley Operable Unit project for reinjection well and piezometer well 



activities (including: installation, development, sampling, water injection testing, etc.). I 



have read the plan, understand it and agree to comply with all of its provisions. I understand 



that I could be prohibited from working on the project for violating any of the safety requirements 



specified in the plan. 
 
 
 
Signed: 
 
 
 
 
_______________________________________ ____________________________ 
(Signature)       (Date) 
 
 
Firm: ____________________________________________ 
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APPENDIX B 



 



CHEMICAL SUMMARY TABLE 



MATERIAL SAFETY DATA SHEETS 











APPENDIX B



SUMMARY OF CHEMICAL EXPOSURE LIMITS, CONCENTRATIONS, 



EXPOSURE ROUTES, AND SYMPTOMS OF EXPOSURE



PUENTE VALLEY OPERABLE UNIT



CHEMICAL               CAS NUMBER EXPOSURE LIMIT
(1)



MAX GW 



CONCENTRATION 



(µg/l)



EXPOSURE 



ROUTES
SYMPTOMS OF EXPOSURE AND OTHER INFORMATION 



1,1,1-Trichloroethane (1,1,1-TCA) Ca
(2)



 REL = 350 ppm 10



71-55-6 PEL = 350 ppm



1,1-Dichloroethane (1,1-DCA) PEL = 100 ppm 50



75-34-3 



1,1-Dichloroethylene (1,1-DCE) REL, PEL = none 1,300



75-35-4



1,4-Dioxane Ca
(2)



 REL = 1 ppm 100



123-91-1



Trichloroethylene (TCE) Ca
(2)



700



79-01-6 PEL = 100 ppm



Tetrachloroethylene (PCE)  Ca
(2)



65



127-18-4 PEL = 100 ppm 



OTHER CHEMICALS



Ammonium Perchlorate N.A 10



7790-98-9



NOTES:



(1)  PEL = OSHA Permissible Exposure Limit (Time weighted average during any 8-hr. work shift of a 40-hr. work week); 



REL = NIOSH Recommended Exposure Limit (Time Weighted Average for 10-hour work day, 40-hour work week).



STEL = short-term exposure limit (a 15 minute exposure not to be exceeded at any time during the work day); 



(2)  NIOSH, occupational carcinogen, recommend that occupational exposure be limited to lowest feasible concentration through the use of respiratory protection.



N.A. =  Not available



REFERENCES: NIOSH Pocket Guide to Chemical Hazards, updated 2001-2 NIOSH web page.



VOLATILE ORGANIC COMPOUNDS (VOCs)



Irritation eyes, skin, throat; dizziness, headache, nausea, dyspnea (breathing difficulty); liver, kidney 



distrubance; pneumonitis; [potential occupational carcinogen].



Irritation to eyes, skin, nose, throat and respiratory system; nausea; flush face, neck; dizziness, 



incoordination; headache drowsiness; skin redness (erythema); liver damage, (potential occupational 



carcinogen).



Irritation eyes, skin; headace, lassitude (weakness, exhaustion), central nervous system depression, poor 



equilibrium; dermatitis; cardiac arrhythmias; liver damage.



Ingestion, skin 



absorption,  skin 



and/or eye contact



Inhalation, 



ingestion, skin 



and/or eye contact



Irritation eyes, corneal opacity; central nervous system depression; nausea, vomiting; dermatitis; liver, 



kidney, cardiovascular system damage; [potential occupational carcinogen]. 



Irritates Mucous membranes of nose, throat and eye; dermal irritation.



Irritation to eyes and skin; headache, visual disturbance, lassitude (weakness, exhaustion), dizziness, 



tremor, drowsiness, nausea, vomiting; dermatitis; cardiac arrhythmia, parethesia; liver injury; (potential 



occupational carcinogen).



Irritation eyes, skin, nose, throat; drowsiness, headache; nausea, vomitting; liver damage; kidney failure; 



[potential occupational carcinogen].
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Material Safety Data Sheet
1,1,1-Trichloroethane MSDS



Section 1: Chemical Product and Company Identification



Product Name: 1,1,1-Trichloroethane



Catalog Codes: SLT4180, SLT2167, SLT3460



CAS#: 71-55-6



RTECS: KJ2975000



TSCA: TSCA 8(b) inventory: 1,1,1-Trichloroethane



CI#: Not available.



Synonym:  



Chemical Formula: CH3CCl3



Contact Information:



Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396



US Sales: 1-800-901-7247
International Sales: 1-281-441-4400



Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



{1,1,1-}Trichloroethane 71-55-6 100



Toxicological Data on Ingredients: 1,1,1-Trichloroethane: ORAL (LD50): Acute: 9600 mg/kg [Rat]. 6000 mg/kg [Mouse].
DERMAL (LD50): Acute: 15800 mg/kg [Rabbit]. VAPOR (LC50): Acute: 18000 ppm 4 hour(s) [Rat].



Section 3: Hazards Identification



Potential Acute Health Effects:
Very hazardous in case of eye contact (irritant), of ingestion. Hazardous in case of skin contact (irritant, permeator), of
inhalation. Inflammation of the eye is characterized by redness, watering, and itching.



Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available. The substance is toxic to lungs, the nervous system, liver, mucous membranes.
Repeated or prolonged exposure to the substance can produce target organs damage.



Section 4: First Aid Measures



Eye Contact:
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Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Do not use an eye ointment. Seek medical attention.



Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an
emollient. If irritation persists, seek medical attention. Wash contaminated clothing before reusing.



Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.



Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do not induce vomiting. Loosen tight clothing such as a collar, tie, belt or waistband. If the victim is not breathing, perform
mouth-to-mouth resuscitation. Seek immediate medical attention.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: May be combustible at high temperature.



Auto-Ignition Temperature: 537°C (998.6°F)



Flash Points: Not available.



Flammable Limits: LOWER: 7.5% UPPER: 12.5%



Products of Combustion: These products are carbon oxides (CO, CO2), halogenated compounds.



Fire Hazards in Presence of Various Substances: Slightly flammable to flammable in presence of oxidizing materials, of
acids, of alkalis.



Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available. Slightly explosive to explosive in presence of oxidizing materials, of acids, of
alkalis.



Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.



Special Remarks on Fire Hazards: Not available.



Special Remarks on Explosion Hazards: Not available.



Section 6: Accidental Release Measures



Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.



Large Spill:
Absorb with an inert material and put the spilled material in an appropriate waste disposal. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.



Section 7: Handling and Storage



Precautions:
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Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk, evaporate the residue under
a fume hood. Ground all equipment containing material. Do not ingest. Do not breathe gas/fumes/ vapour/spray. In case
of insufficient ventilation, wear suitable respiratory equipment If ingested, seek medical advice immediately and show the
container or the label. Avoid contact with skin and eyes



Storage:
Keep container dry. Keep in a cool place. Ground all equipment containing material. Keep container tightly closed. Keep in a
cool, well-ventilated place. Combustible materials should be stored away from extreme heat and away from strong oxidizing
agents.



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.



Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits:
TWA: 350 STEL: 440 CEIL: 440 (ppm) from ACGIH (TLV) [1995] TWA: 1900 STEL: 2460 CEIL: 2380 (mg/m3) from ACGIH
[1995]Consult local authorities for acceptable exposure limits.



Section 9: Physical and Chemical Properties



Physical state and appearance: Liquid.



Odor: Not available.



Taste: Not available.



Molecular Weight: 133.41 g/mole



Color: Not available.



pH (1% soln/water): Not available.



Boiling Point: 74.1°C (165.4°F)



Melting Point: -32.5°C (-26.5°F)



Critical Temperature: Not available.



Specific Gravity: 1.3376 (Water = 1)



Vapor Pressure: 100 mm of Hg (@ 20°C)



Vapor Density: 4.6 (Air = 1)



Volatility: Not available.



Odor Threshold: 400 ppm



Water/Oil Dist. Coeff.: The product is equally soluble in oil and water; log(oil/water) = 0



Ionicity (in Water): Not available.



Dispersion Properties: Not available.



Solubility: Very slightly soluble in cold water.
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Section 10: Stability and Reactivity Data



Stability: The product is stable.



Instability Temperature: Not available.



Conditions of Instability: Not available.



Incompatibility with various substances: Not available.



Corrosivity: Non-corrosive in presence of glass.



Special Remarks on Reactivity: Not available.



Special Remarks on Corrosivity: Not available.



Polymerization: No.



Section 11: Toxicological Information



Routes of Entry: Dermal contact. Eye contact. Inhalation. Ingestion.



Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 6000 mg/kg [Mouse]. Acute dermal toxicity (LD50): 15800 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50):
18000 ppm 4 hour(s) [Rat].



Chronic Effects on Humans: The substance is toxic to lungs, the nervous system, liver, mucous membranes.



Other Toxic Effects on Humans:
Very hazardous in case of ingestion. Hazardous in case of skin contact (irritant, permeator), of inhalation.



Special Remarks on Toxicity to Animals: Not available.



Special Remarks on Chronic Effects on Humans: Detected in maternal milk in human.



Special Remarks on other Toxic Effects on Humans: Not available.



Section 12: Ecological Information



Ecotoxicity: Not available.



BOD5 and COD: Not available.



Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.



Toxicity of the Products of Biodegradation: The products of degradation are more toxic.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:



Section 14: Transport Information



DOT Classification: CLASS 6.1: Poisonous material.



Identification: : 1,1,1-Trichloroethane : UN2831 PG: III
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Special Provisions for Transport: Not available.



Section 15: Other Regulatory Information



Federal and State Regulations:
Pennsylvania RTK: 1,1,1-Trichloroethane Massachusetts RTK: 1,1,1-Trichloroethane TSCA 8(b) inventory: 1,1,1-
Trichloroethane SARA 313 toxic chemical notification and release reporting: 1,1,1-Trichloroethane CERCLA: Hazardous
substances.: 1,1,1-Trichloroethane



Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).



Other Classifications:



WHMIS (Canada): CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC).



DSCL (EEC):
R38- Irritating to skin. R41- Risk of serious damage to eyes.



HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 1



Reactivity: 0



Personal Protection: h



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 1



Reactivity: 0



Specific hazard:



Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.



Section 16: Other Information



References: Not available.



Other Special Considerations: Not available.



Created: 10/10/2005 08:31 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
1,1-Dichloroethane MSDS



Section 1: Chemical Product and Company Identification



Product Name: 1,1-Dichloroethane



Catalog Codes: SLD3280



CAS#: 75-34-3



RTECS: KI0175000



TSCA: TSCA 8(b) inventory: 1,1-Dichloroethane



CI#: Not available.



Synonym:  



Chemical Name: 1,1-Dichloroethane



Chemical Formula: C2-H4-Cl2



Contact Information:



Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396



US Sales: 1-800-901-7247
International Sales: 1-281-441-4400



Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



{1,1-}Dichloroethane 75-34-3 100



Toxicological Data on Ingredients: 1,1-Dichloroethane: ORAL (LD50): Acute: 725 mg/kg [Rat].



Section 3: Hazards Identification



Potential Acute Health Effects: Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation.



Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified 2 (Reasonably anticipated.) by NTP. A4 (Not classifiable for human or animal.) by
ACGIH. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY:
Classified Development toxin [POSSIBLE]. The substance is toxic to kidneys, lungs, liver, central nervous system (CNS).
Repeated or prolonged exposure to the substance can produce target organs damage.



Section 4: First Aid Measures



Eye Contact: Check for and remove any contact lenses. Do not use an eye ointment. Seek medical attention.



Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an
emollient. If irritation persists, seek medical attention. Wash contaminated clothing before reusing.
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Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical
attention.



Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do not induce vomiting. Examine the lips and mouth to ascertain whether the tissues are damaged, a possible indication that
the toxic material was ingested; the absence of such signs, however, is not conclusive. Loosen tight clothing such as a collar,
tie, belt or waistband. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek immediate medical attention.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: Flammable.



Auto-Ignition Temperature: 458°C (856.4°F)



Flash Points: CLOSED CUP: -17°C (1.4°F). OPEN CUP: -6°C (21.2°F).



Flammable Limits: LOWER: 5.6% UPPER: 11.4%



Products of Combustion: These products are carbon oxides (CO, CO2), halogenated compounds.



Fire Hazards in Presence of Various Substances: Not available.



Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.



Fire Fighting Media and Instructions:
Flammable liquid. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam, water spray or fog.



Special Remarks on Fire Hazards: Not available.



Special Remarks on Explosion Hazards: Not available.



Section 6: Accidental Release Measures



Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.



Large Spill:
Flammable liquid. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or confined
areas; dike if needed. Eliminate all ignition sources. Be careful that the product is not present at a concentration level above
TLV. Check TLV on the MSDS and with local authorities.



Section 7: Handling and Storage



Precautions:
Keep locked up Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do
not ingest. Do not breathe gas/fumes/ vapour/spray. Wear suitable protective clothing In case of insufficient ventilation, wear
suitable respiratory equipment If ingested, seek medical advice immediately and show the container or the label. Avoid contact
with skin and eyes Keep away from incompatibles such as oxidizing agents, alkalis.
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Storage:
Flammable materials should be stored in a separate safety storage cabinet or room. Keep away from heat. Keep away from
sources of ignition. Keep container tightly closed. Keep in a cool, well-ventilated place. Ground all equipment containing
material. A refrigerated room would be preferable for materials with a flash point lower than 37.8°C (100°F).



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.



Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits:
TWA: 100 STEL: 250 (ppm) from ACGIH (TLV) [1999] TWA: 100 (ppm) from OSHA (PEL) Australia: TWA: 200 (ppm) Consult
local authorities for acceptable exposure limits.



Section 9: Physical and Chemical Properties



Physical state and appearance: Liquid. (Oily liquid.)



Odor: Chloroform like odor (Slight.)



Taste: Not available.



Molecular Weight: 98.96 g/mole



Color: Colorless.



pH (1% soln/water): Not available.



Boiling Point: 57.3°C (135.1°F)



Melting Point: -96.9°C (-142.4°F)



Critical Temperature: 261.5°C (502.7°F)



Specific Gravity: 1.175 (Water = 1)



Vapor Pressure: 180 mm of Hg (@ 20°C)



Vapor Density: 3.44 (Air = 1)



Volatility: Not available.



Odor Threshold: 120 ppm



Water/Oil Dist. Coeff.: Not available.



Ionicity (in Water): Not available.



Dispersion Properties:
Partially dispersed in diethyl ether. See solubility in water, diethyl ether.



Solubility: Partially soluble in diethyl ether.



Section 10: Stability and Reactivity Data
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Stability: The product is stable.



Instability Temperature: Not available.



Conditions of Instability: Not available.



Incompatibility with various substances: Reactive with oxidizing agents, alkalis.



Corrosivity: Corrosive in presence of aluminum.



Special Remarks on Reactivity: Not available.



Special Remarks on Corrosivity: Will attack some forms of plastic and rubber



Polymerization: No.



Section 11: Toxicological Information



Routes of Entry: Absorbed through skin. Eye contact. Inhalation. Ingestion.



Toxicity to Animals: Acute oral toxicity (LD50): 725 mg/kg [Rat].



Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified 2 (Reasonably anticipated.) by NTP. A4 (Not classifiable for human or animal.) by
ACGIH. DEVELOPMENTAL TOXICITY: Classified Development toxin [POSSIBLE]. The substance is toxic to kidneys, lungs,
liver, central nervous system (CNS).



Other Toxic Effects on Humans: Hazardous in case of skin contact (irritant), of ingestion, of inhalation.



Special Remarks on Toxicity to Animals: Not available.



Special Remarks on Chronic Effects on Humans: Not available.



Special Remarks on other Toxic Effects on Humans: Not available.



Section 12: Ecological Information



Ecotoxicity: Not available.



BOD5 and COD: Not available.



Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.



Toxicity of the Products of Biodegradation: The products of degradation are as toxic as the product itself.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:



Section 14: Transport Information



DOT Classification:
CLASS 3: Combustible liquid with a flash point greater than 37.8C (100F). Marine pollutant



Identification: : 1,1-Dichloroethane : UN2362 PG: II



Special Provisions for Transport: Not available.
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Section 15: Other Regulatory Information



Federal and State Regulations:
California prop. 65 (no significant risk level): 1,1-Dichloroethane California prop. 65: This product contains the following
ingredients for which the State of California has found to cause cancer which would require a warning under the statute: 1,1-
Dichloroethane Rhode Island RTK hazardous substances: 1,1-Dichloroethane Pennsylvania RTK: 1,1-Dichloroethane Florida:
1,1-Dichloroethane Minnesota: 1,1-Dichloroethane Massachusetts RTK: 1,1-Dichloroethane New Jersey: 1,1-Dichloroethane
New Jersey spill list: 1,1-Dichloroethane TSCA 8(b) inventory: 1,1-Dichloroethane TSCA 8(a) PAIR: 1,1-Dichloroethane TSCA
8(d) H and S data reporting: 1,1-Dichloroethane: June 1999 TSCA 12(b) one time export: 1,1-Dichloroethane SARA 313 toxic
chemical notification and release reporting: 1,1-Dichloroethane: 1% CERCLA: Hazardous substances.: 1,1-Dichloroethane:
1000 lbs. (453.6 kg)



Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.



Other Classifications:



WHMIS (Canada):
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F). CLASS D-2B: Material causing other toxic effects
(TOXIC).



DSCL (EEC):
R11- Highly flammable. R22- Harmful if swallowed. R37/38- Irritating to respiratory system and skin. R41- Risk of serious
damage to eyes. R52- Harmful to aquatic organisms.



HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 3



Reactivity: 0



Personal Protection: h



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 3



Reactivity: 0



Specific hazard:



Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.



Section 16: Other Information



References: Not available.



Other Special Considerations: Not available.



Created: 10/09/2005 05:07 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
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lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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MATERIAL SAFETY DATA SHEET 



 
1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION  



 
 



MATHESON TRI-GAS, INC.  Emergency Contact: 
150 Allen Road Suite 302  CHEMTREC 1-800-424-9300 
Basking Ridge, New Jersey 07920  Calls Originating Outside the US: 
Information: 1-800-416-2505  703-527-3887 (Collect Calls Accepted) 
 
SUBSTANCE: VINYLIDENE CHLORIDE 
 
TRADE NAMES/SYNONYMS: 
MTG MSDS 239; 1,1-DICHLOROETHENE; 1,1-DICHLOROETHYLENE; VDC; VINYLIDENE 
CHLORIDE MONOMER; VINYLIDENE DICHLORIDE; VINYLIDENE CHLORIDE, INHIBITED; 
RCRA U078; UN 1303; C2H2CL2; MAT25070; RTECS KV9275000 
 
CHEMICAL FAMILY: halogens 
 
CREATION DATE: Jan 24 1989 
REVISION DATE: Dec 11 2008 



 
2. COMPOSITION, INFORMATION ON INGREDIENTS  



 
 



COMPONENT: VINYLIDENE CHLORIDE 
CAS NUMBER: 75-35-4 
PERCENTAGE: >99.9 
 
COMPONENT: 4-METHOXYPHENOL 
CAS NUMBER: 150-76-5 
PERCENTAGE: 0.02000 



 
3. HAZARDS IDENTIFICATION  



 
 



NFPA RATINGS (SCALE 0-4):  HEALTH=2  FIRE=4  REACTIVITY=2 
 
EMERGENCY OVERVIEW: 
COLOR: colorless 
PHYSICAL FORM: volatile liquid 
ODOR: faint odor, sweet odor 
MAJOR HEALTH HAZARDS: harmful if swallowed, respiratory tract irritation, skin irritation, eye 
irritation, central nervous system depression 
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PHYSICAL HAZARDS: Flammable liquid and vapor. Vapor may cause flash fire. May polymerize. 
Containers may rupture or explode. May form peroxides during prolonged storage. 
 
POTENTIAL HEALTH EFFECTS: 
INHALATION: 
SHORT TERM EXPOSURE: irritation, symptoms of drunkenness, lung congestion, liver damage, 
convulsions 
LONG TERM EXPOSURE: kidney damage, tumors 
SKIN CONTACT: 
SHORT TERM EXPOSURE: irritation (possibly severe) 
LONG TERM EXPOSURE: same as effects reported in short term exposure 
EYE CONTACT: 
SHORT TERM EXPOSURE: irritation (possibly severe), eye damage 
LONG TERM EXPOSURE: same as effects reported in short term exposure 
INGESTION: 
SHORT TERM EXPOSURE: symptoms of drunkenness, liver damage 
LONG TERM EXPOSURE: same as effects reported in short term exposure 



 
4. FIRST AID MEASURES  



 
 



INHALATION: If adverse effects occur, remove to uncontaminated area. Give artificial respiration if not 
breathing. Get immediate medical attention. 
 
SKIN CONTACT: Wash skin with soap and water for at least 15 minutes while removing contaminated 
clothing and shoes. Get medical attention, if needed. Thoroughly clean and dry contaminated clothing and 
shoes before reuse. 
 
EYE CONTACT: Flush eyes with plenty of water for at least 15 minutes. Then get immediate medical 
attention. 
 
INGESTION: If a large amount is swallowed, get medical attention. 



 
5. FIRE FIGHTING MEASURES  



 
 



FIRE AND EXPLOSION HAZARDS: Severe fire hazard. The vapor is heavier than air. Vapors or gases 
may ignite at distant ignition sources and flash back. Vapor/air mixtures are explosive above flash point. 
Containers may rupture or explode if exposed to heat. 
 
EXTINGUISHING MEDIA: alcohol-resistant foam, carbon dioxide, regular dry chemical, water 
 
Large fires: Use alcohol-resistant foam or flood with fine water spray. 
 
FIRE FIGHTING: Move container from fire area if it can be done without risk. Cool containers with water 
spray until well after the fire is out. Stay away from the ends of tanks. For fires in cargo or storage area: Cool 
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containers with water from unmanned hose holder or monitor nozzles until well after fire is out. If this is 
impossible then take the following precautions: Keep unnecessary people away, isolate hazard area and deny 
entry. Let the fire burn. Withdraw immediately in case of rising sound from venting safety device or any 
discoloration of tanks due to fire. For tank, rail car or tank truck: Evacuation radius: 800 meters (1/2 mile). 
Do not attempt to extinguish fire unless flow of material can be stopped first. Flood with fine water spray. 
Do not scatter spilled material with high-pressure water streams. Cool containers with water spray until well 
after the fire is out. Apply water from a protected location or from a safe distance. Avoid inhalation of 
material or combustion by-products. Stay upwind and keep out of low areas. Water may be ineffective. 
 
FLASH POINT: 14 F (-10 C) 
LOWER FLAMMABLE LIMIT: 5.6% 
UPPER FLAMMABLE LIMIT: 11.4% 
AUTOIGNITION: 855 F (457 C) 
FLAMMABILITY CLASS (OSHA): IA 



 
6. ACCIDENTAL RELEASE MEASURES  



 
 



AIR RELEASE: 
Reduce vapors with water spray. Stay upwind and keep out of low areas. 
 
SOIL RELEASE: 
Dig holding area such as lagoon, pond or pit for containment. Dike for later disposal. Absorb with sand or 
other non-combustible material. 
 
WATER RELEASE: 
Collect with absorbent into suitable container. Collect spilled material using mechanical equipment. 
 
OCCUPATIONAL RELEASE: 
Avoid heat, flames, sparks and other sources of ignition. Remove sources of ignition. Stop leak if possible 
without personal risk. Reduce vapors with water spray. Small spills: Absorb with sand or other non-
combustible material. Collect spilled material in appropriate container for disposal. Large spills: Dike for 
later disposal. Keep unnecessary people away, isolate hazard area and deny entry. Stay upwind and keep out 
of low areas. Notify Local Emergency Planning Committee and State Emergency Response Commission for 
release greater than or equal to RQ (U.S. SARA Section 304). If release occurs in the U.S. and is reportable 
under CERCLA Section 103, notify the National Response Center at (800)424-8802 (USA) or (202)426-
2675 (USA). 



 
7. HANDLING AND STORAGE  



 
 



STORAGE: Store and handle in accordance with all current regulations and standards. Subject to storage 
regulations: U.S. OSHA 29 CFR 1910.106. Grounding and bonding required. Store in a cool, dry place. 
Store in a well-ventilated area. Keep in the dark. Keep separated from incompatible substances. Store outside 
or in a detached building. Store with flammable liquids. Store in a tightly closed container. Containers must 
have overpressure release device. Avoid heat, flames, sparks and other sources of ignition. Keep separated 
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from incompatible substances. Monitor inhibitor content. Avoid exposure to low temperatures or freezing. 
May form explosive peroxides. Store in a tightly closed container. Avoid contact with light. Store in a cool, 
dry place. Monitor inhibitor content. Do not evaporate or distill to dryness. Keep separated from 
incompatible substances. 



 
8. EXPOSURE CONTROLS, PERSONAL PROTECTION  



 
 



EXPOSURE LIMITS: 
VINYLIDENE CHLORIDE: 
1 ppm (4 mg/m3) OSHA TWA (vacated by 58 FR 35338, June 30, 1993) 
5 ppm ACGIH TWA 
NIOSH TWA (lowest feasible concentration) 
 
VENTILATION: Provide local exhaust ventilation system. Ventilation equipment should be explosion-
resistant if explosive concentrations of material are present. Ensure compliance with applicable exposure 
limits. 
 
EYE PROTECTION: Wear splash resistant safety goggles. Provide an emergency eye wash fountain and 
quick drench shower in the immediate work area. 
 
CLOTHING: Wear appropriate chemical resistant clothing. 
 
GLOVES: Wear appropriate chemical resistant gloves. 
 
RESPIRATOR: The following respirators and maximum use concentrations are drawn from NIOSH and/or 
OSHA. 
At any detectable concentration - 
Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or 
other positive-pressure mode. 
Any supplied-air respirator with a full facepiece that is operated in a pressure-demand or other positive-
pressure mode in combination with an auxiliary self-contained breathing apparatus operated in pressure-
demand or other positive-pressure mode. 
Escape - 
Any air-purifying full-facepiece respirator (gas mask) with a chin-style, front-mounted or back-mounted 
organic vapor canister. 
Any appropriate escape-type, self-contained breathing apparatus. 
For Unknown Concentrations or Immediately Dangerous to Life or Health - 
Any supplied-air respirator with a full facepiece that is operated in a pressure-demand or other positive-
pressure mode in combination with an auxiliary self-contained breathing apparatus operated in pressure-
demand or other positive-pressure mode. 
Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or 
other positive-pressure mode. 
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9. PHYSICAL AND CHEMICAL PROPERTIES  
 



 



PHYSICAL STATE: liquid 
COLOR: colorless 
PHYSICAL FORM: volatile liquid 
ODOR: faint odor, sweet odor 
MOLECULAR WEIGHT: 96.64 
MOLECULAR FORMULA: C2-H2-CL2 
BOILING POINT: 86-90 F (30-32 C) 
FREEZING POINT: -188 F (-122 C) 
VAPOR PRESSURE: 400 mmHg @ 14.8 C 
VAPOR DENSITY (air=1): 3.4 
SPECIFIC GRAVITY (water=1): 1.213 
WATER SOLUBILITY: 0.04% @ 20 C 
PH: Not available 
VOLATILITY: Not available 
ODOR THRESHOLD: 500 ppm 
EVAPORATION RATE: Not available 
COEFFICIENT OF WATER/OIL DISTRIBUTION: Not available 
SOLVENT SOLUBILITY: 
Soluble: organic solvents 



 
10. STABILITY AND REACTIVITY  



 
 



REACTIVITY: May form explosive peroxides. Avoid contact with temperatures above -40 C. Avoid 
contact with heat, air, light or moisture and monitor inhibitor content. May polymerize. Closed containers 
may rupture violently. 
 
CONDITIONS TO AVOID: Avoid heat, flames, sparks and other sources of ignition. Containers may 
rupture or explode if exposed to heat. 
 
INCOMPATIBILITIES: metals, acids, oxidizing materials 
 
HAZARDOUS DECOMPOSITION: 
Thermal decomposition products: phosgene, halogenated compounds, oxides of carbon 
 
POLYMERIZATION: May polymerize. Avoid contact with heat or light and monitor inhibitor content. 



 
11. TOXICOLOGICAL INFORMATION  



 
 



VINYLIDENE CHLORIDE: 
TOXICITY DATA: 10000 mg/m3 inhalation-rat LC50; 200 mg/kg oral-rat LD50 
CARCINOGEN STATUS: IARC: Human Inadequate Evidence, Animal Limited Evidence, Group 3; 
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ACGIH: A4 -Not Classifiable as a Human Carcinogen 
LOCAL EFFECTS: 
Irritant: inhalation, skin, eye 
ACUTE TOXICITY LEVEL: 
Toxic: inhalation, ingestion 
TARGET ORGANS: central nervous system, liver 
TUMORIGENIC DATA: Available. 
MUTAGENIC DATA: Available. 
REPRODUCTIVE EFFECTS DATA: Available. 



 
12. ECOLOGICAL INFORMATION  



 
 



ECOTOXICITY DATA: 
FISH TOXICITY: 74000 ug/L 96 hour(s) LC50 (Mortality) Bluegill (Lepomis macrochirus) 
 
INVERTEBRATE TOXICITY: 224000 ug/L 96 hour(s) LC50 (Mortality) Opossum shrimp (Mysidopsis 
bahia) 
 
ALGAL TOXICITY: >712000 ug/L 96 hour(s) EC50 (Photosynthesis) Diatom (Skeletonema costatum) 
 
ENVIRONMENTAL SUMMARY: Moderately toxic to aquatic life. 



 
13. DISPOSAL CONSIDERATIONS  



 
 



Subject to disposal regulations: U.S. EPA 40 CFR 262. Hazardous Waste Number(s): U078. Hazardous 
Waste Number(s): D029. Dispose of in accordance with U.S. EPA 40 CFR 262 for concentrations at or 
above the Regulatory level. Regulatory level- 0.7 mg/L. Dispose in accordance with all applicable 
regulations. 



 
14. TRANSPORT INFORMATION  



 
 



U.S. DOT 49 CFR 172.101: 
PROPER SHIPPING NAME: Vinylidene chloride, stabilized 
ID NUMBER: UN1303 
HAZARD CLASS OR DIVISION: 3 
PACKING GROUP: I 
LABELING REQUIREMENTS: 3 
 
CANADIAN TRANSPORTATION OF DANGEROUS GOODS: 
SHIPPING NAME: Vinylidene chloride, stabilized 
UN NUMBER: UN1303 
CLASS: 3 
PACKING GROUP/CATEGORY: I 
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15. REGULATORY INFORMATION  
 



 



U.S. REGULATIONS: 
CERCLA SECTIONS 102a/103 HAZARDOUS SUBSTANCES (40 CFR 302.4):  
VINYLIDINE CHLORIDE: 100 LBS RQ 
 
SARA TITLE III SECTION 302 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355 Subpart 
B): Not regulated. 
 
SARA TITLE III SECTION 304 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355 Subpart 
C): Not regulated. 
 
SARA TITLE III SARA SECTIONS 311/312 HAZARDOUS CATEGORIES (40 CFR 370 Subparts B 
and C):  
ACUTE: Yes 
CHRONIC: Yes 
FIRE: Yes 
REACTIVE: Yes 
SUDDEN RELEASE: Yes 
 
SARA TITLE III SECTION 313 (40 CFR 372.65):  
VINYLIDINE CHLORIDE 
 
OSHA PROCESS SAFETY (29 CFR 1910.119): Not regulated. 
 
STATE REGULATIONS: 
California Proposition 65: Not regulated. 
 
CANADIAN REGULATIONS: 
WHMIS CLASSIFICATION: BD2 
 
NATIONAL INVENTORY STATUS: 
U.S. INVENTORY (TSCA): Listed on inventory. 
 
TSCA 12(b) EXPORT NOTIFICATION:  
VINYLIDENE CHLORIDE 
CAS NUMBER: 75-35-4 
SECTION 4 
 
CANADA INVENTORY (DSL/NDSL): Not determined. 



 
16. OTHER INFORMATION  
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“RTECS®” is a United States trademark owned and licensed under authority of the U.S. Government, by 
and through Symyx Software, Inc. Portions ©Copyright 2001, U.S. Government. All rights reserved. 
 
©Copyright 1984-2009 ChemADVISOR, Inc. All rights reserved. 



MATHESON TRI-GAS, INC. MAKES NO EXPRESS OR IMPLIED WARRANTIES, 
GUARANTEES OR REPRESENTATIONS REGARDING THE PRODUCT OR THE 
INFORMATION HEREIN, INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTY 
OF MERCHANTABILITY OR FITNESS FOR USE. MATHESON TRI-GAS, INC. SHALL NOT BE 
LIABLE FOR ANY PERSONAL INJURY, PROPERTY OR OTHER DAMAGES OF ANY NATURE, 
WHETHER COMPENSATORY, CONSEQUENTIAL, EXEMPLARY, OR OTHERWISE, 
RESULTING FROM ANY PUBLICATION, USE OR RELIANCE UPON THE INFORMATION 
HEREIN.  
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Material Safety Data Sheet
p-Dioxane MSDS



Section 1: Chemical Product and Company Identification



Product Name: p-Dioxane



Catalog Codes: SLD3919



CAS#: 123-91-1



RTECS: JG8225000



TSCA: TSCA 8(b) inventory: 1,4-Dioxane



CI#: Not applicable.



Synonym:   p-Dioxane; Diethylene dioxide; 1,4-Dioxane



Chemical Name: 1,4-Dioxacyclohexane



Chemical Formula: C4H8O2



Contact Information:



Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396



US Sales: 1-800-901-7247
International Sales: 1-281-441-4400



Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



{1,4-}Dioxane 123-91-1 100



Toxicological Data on Ingredients: 1,4-Dioxane: ORAL (LD50): Acute: 4200 mg/kg [Rat.]. 5300 mg/kg [Mouse]. 2000 mg/kg
[Rabbit]. VAPOR (LC50): Acute: 37000 mg/m 2 hours [Mouse].



Section 3: Hazards Identification



Potential Acute Health Effects:
Hazardous in case of eye contact (irritant), of ingestion, of inhalation. Slightly hazardous in case of skin contact (irritant,
permeator).



Potential Chronic Health Effects:
Hazardous in case of inhalation. CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH, 2B (Possible
for human.) by IARC. Classified 2 (Some evidence.) by NTP. MUTAGENIC EFFECTS: Mutagenic for mammalian somatic
cells. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic
to blood, kidneys, liver, skin, central nervous system (CNS). Repeated or prolonged exposure to the substance can produce
target organs damage.



Section 4: First Aid Measures
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Eye Contact:
Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Get medical attention.



Skin Contact:
Wash with soap and water. Cover the irritated skin with an emollient. Get medical attention if irritation develops. Cold water
may be used.



Serious Skin Contact: Not available.



Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention if symptoms appear.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: Flammable.



Auto-Ignition Temperature: 180°C (356°F)



Flash Points: CLOSED CUP: 12°C (53.6°F). OPEN CUP: 18.3°C (64.9°F) (Cleveland).



Flammable Limits: LOWER: 2% UPPER: 22%



Products of Combustion: These products are carbon oxides (CO, CO2).



Fire Hazards in Presence of Various Substances:
Highly flammable in presence of open flames and sparks, of heat. Non-flammable in presence of shocks.



Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.



Fire Fighting Media and Instructions:
Flammable liquid, soluble or dispersed in water. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam,
water spray or fog.



Special Remarks on Fire Hazards:
Vapor is heavier than air and may travel considerable distance to source of ignition and flash back. When heated to
decomposition, it emits acrid smoke and irritating fumes.



Special Remarks on Explosion Hazards:
Vapor forms explosive mixtures with air over a wide range. Dioxane is capable of forming explosive peroxides under certain
conditions, and unless proper precautions are taken, it can explode when redistilled. In the reaction with triethynylaluminum,
the residue from the sublimation of the complex with Dioxane is explosive. The complex should not be dried by heating.



Section 6: Accidental Release Measures



Small Spill:
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container.
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Large Spill:
Flammable liquid. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or confined
areas; dike if needed. Be careful that the product is not present at a concentration level above TLV. Check TLV on the MSDS
and with local authorities.



Section 7: Handling and Storage



Precautions:
Keep locked up.. Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do
not ingest. Do not breathe gas/fumes/ vapor/spray. Avoid contact with eyes. Wear suitable protective clothing. In case of
insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the
container or the label. Keep away from incompatibles such as oxidizing agents.



Storage:
Store in a segregated and approved area. Keep container in a cool, well-ventilated area. Keep container tightly closed and
sealed until ready for use. Avoid all possible sources of ignition (spark or flame).



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.



Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves (impervious).



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits:
TWA: 72 (mg/m3) from ACGIH (TLV) [United States] TWA: 20 (ppm) from ACGIH (TLV) [United States] CEIL: 3.6 (mg/m3)
from NIOSH CEIL: 1 (ppm) from NIOSH TWA: 25 (ppm) from OSHA (PEL) [United States] TWA: 90 (mg/m3) from OSHA
(PEL) [United States] TWA: 25 STEL: 100 (ppm) [United Kingdom (UK)] TWA: 91 STEL: 366 (mg/m3) [United Kingdom
(UK)] CEIL: 100 (ppm) from OSHA (PEL) [United States] CEIL: 360 (mg/m3) from OSHA (PEL) [United States]Consult local
authorities for acceptable exposure limits.



Section 9: Physical and Chemical Properties



Physical state and appearance: Liquid. (Liquid.)



Odor: Ethereal. Pleasant. (Slight.)



Taste: Not available.



Molecular Weight: 88.11 g/mole



Color: Colorless.



pH (1% soln/water): Not available.



Boiling Point: 101.1°C (214°F)



Melting Point: 11.8°C (53.2°F)



Critical Temperature: 312°C (593.6°F)



Specific Gravity: 1.0337 (Water = 1)
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Vapor Pressure: 3.9 kPa (@ 20°C)



Vapor Density: 3.03 (Air = 1)



Volatility: Not available.



Odor Threshold: Not available.



Water/Oil Dist. Coeff.: The product is more soluble in water; log(oil/water) = -0.3



Ionicity (in Water): Not available.



Dispersion Properties: See solubility in water.



Solubility: Soluble in cold water, hot water.



Section 10: Stability and Reactivity Data



Stability: The product is stable.



Instability Temperature: Not available.



Conditions of Instability: Heat, ignition sources, incompatible materials, air, sunlight.



Incompatibility with various substances: Reactive with oxidizing agents.



Corrosivity: Non-corrosive in presence of glass.



Special Remarks on Reactivity:
Hydroperoxide-free Dioxane rapidly forms hydroperoxide on contact with air. Exposure to sunlight accelerates this formation.
Decomposes to carbon monoxide. Incompatible with silver perchlorate, oxidizing agents, sulfur trioxide, decaborane, triethynyl
aluminum, boron trifluoride. Dioxane may react with hydrogen in the presence of Rainey nickel above 210C (410F).



Special Remarks on Corrosivity: Not available.



Polymerization: Will not occur.



Section 11: Toxicological Information



Routes of Entry: Absorbed through skin. Eye contact. Inhalation.



Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 2000 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 37000 mg/m3 2 hours [Mouse].



Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH, 2B (Possible for human.) by IARC. Classified
2 (Some evidence.) by NTP. MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. May cause damage to the
following organs: blood, kidneys, liver, skin, central nervous system (CNS).



Other Toxic Effects on Humans:
Hazardous in case of ingestion, of inhalation. Slightly hazardous in case of skin contact (irritant, permeator).



Special Remarks on Toxicity to Animals:
LD50 [Rabbit] - Route: Skin; Dose: 7600 ul/kg LCL [Human] - Route: Inhalation; Dose: 470 ppm/72 hrs.



Special Remarks on Chronic Effects on Humans:
May cause adverse reproductive effects (fetotoxicity) based on animal data. May affect genetic material (mutagenic) based on
animal data. May cause cancer (tumorgenic).



Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: Causes skin irritation. May be absorbed through skin with possible system effects. Eyes:
Vapors cause eye irritation. Splashes cause severe irritation, possible corneal burns and eye damage. Inhalation: Highly
toxic by inhalation. Easily absorbed through lungs. Causes irritation of the respiratory tract. May affect respiration (coughing),
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behavior and brain (headache, dizziness, narcosis, irritability, drowsiness, altered sleep time, physcophpysical changes),
cardiovascular system (increased blood pressure), sense organs, gastrointestinal tract (nausea, vomiting), liver, and kidneys.
metabolism Ingestion: Causes gastrointestinal (digestive) tract irritation with nausea, vomiting, sore throat, abdominal pain.
May also affect behavior, sense organs, urinary system. Chronic Potential Health Effects: Prolonged exposure may cause
central nervous system depression, loss of appetite, nausea, abdominal tenderness, and liver or kidney damage. Prolonged
skin contact may cause dermatitis. Suspected human carcinogen based on animal data.



Section 12: Ecological Information



Ecotoxicity: Not available.



BOD5 and COD: Not available.



Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.



Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.



Section 14: Transport Information



DOT Classification: CLASS 3: Flammable liquid.



Identification: : Dioxane UNNA: 1165 PG: II



Special Provisions for Transport: Not available.



Section 15: Other Regulatory Information



Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer,
birth defects or other reproductive harm, which would require a warning under the statute: 1,4-Dioxane California prop. 65 (no
significant risk level): 1,4-Dioxane California prop. 65: This product contains the following ingredients for which the State of
California has found to cause cancer which would require a warning under the statute: 1,4-Dioxane Connecticut hazardous
material survey.: 1,4-Dioxane Illinois toxic substances disclosure to employee act: 1,4-Dioxane Illinois chemical safety act: 1,4-
Dioxane New York release reporting list: 1,4-Dioxane Rhode Island RTK hazardous substances: 1,4-Dioxane Pennsylvania
RTK: 1,4-Dioxane Minnesota: 1,4-Dioxane Massachusetts RTK: 1,4-Dioxane Massachusetts spill list: 1,4-Dioxane New
Jersey: 1,4-Dioxane New Jersey spill list: 1,4-Dioxane Louisiana spill reporting: 1,4-Dioxane California Director's list of
Hazardous Substances: 1,4-Dioxane TSCA 8(b) inventory: 1,4-Dioxane SARA 313 toxic chemical notification and release
reporting: 1,4-Dioxane CERCLA: Hazardous substances.: 1,4-Dioxane: 100 lbs. (45.36 kg)



Other Classifications:



WHMIS (Canada):
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F). CLASS D-2B: Material causing other toxic effects
(TOXIC).



DSCL (EEC):
R11- Highly flammable. R36- Irritating to eyes. R45- May cause cancer. S2- Keep out of the reach of children. S46- If
swallowed, seek medical advice immediately and show this container or label. S53- Avoid exposure - obtain special
instructions before use.
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HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 3



Reactivity: 1



Personal Protection: j



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 3



Reactivity: 1



Specific hazard:



Protective Equipment:
Gloves (impervious). Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear
appropriate respirator when ventilation is inadequate. Splash goggles.



Section 16: Other Information



References:
-SAX, N.I. Dangerous Properties of Indutrial Materials. Toronto, Van Nostrand Reinold, 6e ed. 1984. -Material safety data
sheet emitted by: la Commission de la Santé et de la Sécurité du Travail du Québec. -Hawley, G.G.. The Condensed
Chemical Dictionary, 11e ed., New York N.Y., Van Nostrand Reinold, 1987. -The Sigma-Aldrich Library of Chemical Safety
Data, Edition II. RTECS, and HSDB databases



Other Special Considerations: Not available.



Created: 10/09/2005 05:14 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Ammonium perchlorate MSDS



Section 1: Chemical Product and Company Identification



Product Name: Ammonium perchlorate



Catalog Codes: SLA2725



CAS#: 7790-98-9



RTECS: SC7520000



TSCA: TSCA 8(b) inventory: Ammonium perchlorate



CI#: Not available.



Synonym:  



Chemical Formula: NH4ClO4



Contact Information:



Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396



US Sales: 1-800-901-7247
International Sales: 1-281-441-4400



Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



Ammonium perchlorate 7790-98-9 100



Toxicological Data on Ingredients: Ammonium perchlorate LD50: Not available. LC50: Not available.



Section 3: Hazards Identification



Potential Acute Health Effects:
Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation. Prolonged exposure may result
in skin burns and ulcerations. Over-exposure by inhalation may cause respiratory irritation.



Potential Chronic Health Effects:
Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation. CARCINOGENIC EFFECTS:
Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL
TOXICITY: Not available. The substance is toxic to blood, kidneys. Repeated or prolonged exposure to the substance can
produce target organs damage.



Section 4: First Aid Measures



Eye Contact:
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Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Cold water may be used. Get medical attention.



Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Cold water may be used.Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical
attention.



Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.



Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a collar,
tie, belt or waistband.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: May be combustible at high temperature.



Auto-Ignition Temperature: Not available.



Flash Points: Not available.



Flammable Limits: Not available.



Products of Combustion: Not available.



Fire Hazards in Presence of Various Substances: Flammable in presence of shocks, of heat, of reducing materials, of
combustible materials, of organic materials.



Explosion Hazards in Presence of Various Substances:
Extremely explosive in presence of open flames and sparks, of shocks, of heat, of reducing materials, of organic materials.
Slightly explosive in presence of acids.



Fire Fighting Media and Instructions:
Oxidizing material. Do not use water jet. Use flooding quantities of water. Avoid contact with organic materials.



Special Remarks on Fire Hazards: Not available.



Special Remarks on Explosion Hazards: Not available.



Section 6: Accidental Release Measures



Small Spill: Use appropriate tools to put the spilled solid in a convenient waste disposal container.



Large Spill:
Oxidizing material. Stop leak if without risk. Avoid contact with a combustible material (wood, paper, oil, clothing...). Keep
substance damp using water spray. Do not touch spilled material. Prevent entry into sewers, basements or confined areas;
dike if needed. Eliminate all ignition sources. Call for assistance on disposal.



Section 7: Handling and Storage
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Precautions:
Keep away from heat. Keep away from sources of ignition. Keep away from combustible material.. Empty containers pose
a fire risk, evaporate the residue under a fume hood. Ground all equipment containing material. Do not breathe dust. Take
precautionary measures against electrostatic discharges. Wear suitable protective clothing. In case of insufficient ventilation,
wear suitable respiratory equipment. If you feel unwell, seek medical attention and show the label when possible. Avoid
contact with skin and eyes. Keep away from incompatibles such as reducing agents, combustible materials, organic materials,
acids.



Storage:
Keep container tightly closed. Keep container in a cool, well-ventilated area. Separate from acids, alkalies, reducing agents
and combustibles. See NFPA 43A, Code for the Storage of Liquid and Solid Oxidizers.



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.



Personal Protection:
Splash goggles. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits: Not available.



Section 9: Physical and Chemical Properties



Physical state and appearance: Solid. (Crystals solid.)



Odor: Not available.



Taste: Not available.



Molecular Weight: 117.49 g/mole



Color: Colorless.



pH (1% soln/water): Not available.



Boiling Point: Not available.



Melting Point: Decomposes.



Critical Temperature: Not available.



Specific Gravity: 1.95 (Water = 1)



Vapor Pressure: Not applicable.



Vapor Density: Not available.



Volatility: Not available.



Odor Threshold: Not available.



Water/Oil Dist. Coeff.: Not available.



Ionicity (in Water): Not available.



Dispersion Properties: See solubility in water, methanol, acetone.
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Solubility:
Soluble in cold water, methanol. Partially soluble in acetone. Insoluble in diethyl ether.



Section 10: Stability and Reactivity Data



Stability: Unstable.



Instability Temperature: Not available.



Conditions of Instability: No additional remark.



Incompatibility with various substances:
Extremely reactive or incompatible with reducing agents, combustible materials, organic materials. Reactive with acids.



Corrosivity: Non-corrosive in presence of glass.



Special Remarks on Reactivity: Not available.



Special Remarks on Corrosivity: Not available.



Polymerization: Will not occur.



Section 11: Toxicological Information



Routes of Entry: Eye contact. Inhalation. Ingestion.



Toxicity to Animals:
LD50: Not available. LC50: Not available.



Chronic Effects on Humans: Causes damage to the following organs: blood, kidneys.



Other Toxic Effects on Humans: Hazardous in case of skin contact (irritant), of ingestion, of inhalation.



Special Remarks on Toxicity to Animals: Not available.



Special Remarks on Chronic Effects on Humans: Not available.



Special Remarks on other Toxic Effects on Humans: Not available.



Section 12: Ecological Information



Ecotoxicity: Not available.



BOD5 and COD: Not available.



Products of Biodegradation: Possibly hazardous short/long term degradation products are to be expected.



Toxicity of the Products of Biodegradation: The products of degradation are more toxic.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:



Section 14: Transport Information



DOT Classification: CLASS 5.1: Oxidizing material.
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Identification: : Ammonium Perchlorate UNNA: UN1442 PG: II



Special Provisions for Transport: Not available.



Section 15: Other Regulatory Information



Federal and State Regulations:
Pennsylvania RTK: Ammonium perchlorate Massachusetts RTK: Ammonium perchlorate TSCA 8(b) inventory: Ammonium
perchlorate



Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).



Other Classifications:



WHMIS (Canada): CLASS C: Oxidizing material.



DSCL (EEC):
R8- Contact with combustible material may cause fire. R36/38- Irritating to eyes and skin.



HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 1



Reactivity: 4



Personal Protection: E



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 1



Reactivity: 4



Specific hazard:



Protective Equipment:
Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.



Section 16: Other Information



References: Not available.



Other Special Considerations: Not available.



Created: 10/09/2005 03:57 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Tetrachloroethylene MSDS



Section 1: Chemical Product and Company Identification



Product Name: Tetrachloroethylene



Catalog Codes: SLT3220



CAS#: 127-18-4



RTECS: KX3850000



TSCA: TSCA 8(b) inventory: Tetrachloroethylene



CI#: Not available.



Synonym:   Perchloroethylene; 1,1,2,2-
Tetrachloroethylene; Carbon bichloride; Carbon dichloride;
Ankilostin; Didakene; Dilatin PT; Ethene, tetrachloro-;
Ethylene tetrachloride; Perawin; Perchlor; Perclene;
Perclene D; Percosolvel; Tetrachloroethene; Tetraleno;
Tetralex; Tetravec; Tetroguer; Tetropil



Chemical Name: Ethylene, tetrachloro-



Chemical Formula: C2-Cl4



Contact Information:



Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396



US Sales: 1-800-901-7247
International Sales: 1-281-441-4400



Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



Tetrachloroethylene 127-18-4 100



Toxicological Data on Ingredients: Tetrachloroethylene: ORAL (LD50): Acute: 2629 mg/kg [Rat]. DERMAL (LD): Acute:
&gt;3228 mg/kg [Rabbit]. MIST(LC50): Acute: 34200 mg/m 8 hours [Rat]. VAPOR (LC50 ): Acute: 5200 ppm 4 hours [Mouse].



Section 3: Hazards Identification



Potential Acute Health Effects:
Hazardous in case of skin contact (irritant), of inhalation. Slightly hazardous in case of skin contact (permeator), of eye contact
(irritant), of ingestion.



Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH. Classified 2A (Probable for human.) by IARC, 2
(anticipated carcinogen) by NTP. MUTAGENIC EFFECTS: Mutagenic for bacteria and/or yeast. TERATOGENIC EFFECTS:
Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to kidneys, liver, peripheral nervous
system, respiratory tract, skin, central nervous system (CNS). Repeated or prolonged exposure to the substance can produce
target organs damage.





http://www.sciencelab.com/
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Section 4: First Aid Measures



Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Get medical attention if irritation occurs.



Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical attention.



Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.



Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention if symptoms appear.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: Non-flammable.



Auto-Ignition Temperature: Not applicable.



Flash Points: Not applicable.



Flammable Limits: Not applicable.



Products of Combustion: Not available.



Fire Hazards in Presence of Various Substances: Not applicable.



Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.



Fire Fighting Media and Instructions: Not applicable.



Special Remarks on Fire Hazards: Not available.



Special Remarks on Explosion Hazards: Not available.



Section 6: Accidental Release Measures



Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.



Large Spill:
Absorb with an inert material and put the spilled material in an appropriate waste disposal. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.



Section 7: Handling and Storage
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Precautions:
Do not ingest. Do not breathe gas/fumes/ vapor/spray. Avoid contact with skin. Wear suitable protective clothing. In case
of insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the
container or the label. Keep away from incompatibles such as oxidizing agents, metals, acids, alkalis.



Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value.



Personal Protection:
Safety glasses. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits:
TWA: 25 (ppm) from OSHA (PEL) [United States] TWA: 25 STEL: 100 (ppm) from ACGIH (TLV) [United States] TWA: 170
(mg/m3) from OSHA (PEL) [United States] Consult local authorities for acceptable exposure limits.



Section 9: Physical and Chemical Properties



Physical state and appearance: Liquid.



Odor: Ethereal.



Taste: Not available.



Molecular Weight: 165.83 g/mole



Color: Clear Colorless.



pH (1% soln/water): Not available.



Boiling Point: 121.3°C (250.3°F)



Melting Point: -22.3°C (-8.1°F)



Critical Temperature: 347.1°C (656.8°F)



Specific Gravity: 1.6227 (Water = 1)



Vapor Pressure: 1.7 kPa (@ 20°C)



Vapor Density: 5.7 (Air = 1)



Volatility: Not available.



Odor Threshold: 5 - 50 ppm



Water/Oil Dist. Coeff.: The product is more soluble in oil; log(oil/water) = 3.4



Ionicity (in Water): Not available.



Dispersion Properties: Not available.



Solubility:
Miscible with alcohol, ether, chloroform, benzene, hexane. It dissolves in most of the fixed and volatile oils. Solubility in water:
0.015 g/100 ml @ 25 deg. C It slowly decomposes in water to yield Trichloroacetic and Hydrochloric acids.
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Section 10: Stability and Reactivity Data



Stability: The product is stable.



Instability Temperature: Not available.



Conditions of Instability: Incompatible materials



Incompatibility with various substances: Reactive with oxidizing agents, metals, acids, alkalis.



Corrosivity: Non-corrosive in presence of glass.



Special Remarks on Reactivity:
Oxidized by strong oxidizing agents. Incompatible with sodium hydroxide, finely divided or powdered metals such as zinc,
aluminum, magnesium, potassium, chemically active metals such as lithium, beryllium , barium. Protect from light.



Special Remarks on Corrosivity: Slowly corrodes aluminum, iron, and zinc.



Polymerization: Will not occur.



Section 11: Toxicological Information



Routes of Entry: Absorbed through skin. Eye contact. Inhalation. Ingestion.



Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 2629 mg/kg [Rat]. Acute dermal toxicity (LD50): >3228 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 5200
4 hours [Mouse].



Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH. Classified 2A (Probable for human.) by IARC, 2
(Some evidence.) by NTP. MUTAGENIC EFFECTS: Mutagenic for bacteria and/or yeast. May cause damage to the following
organs: kidneys, liver, peripheral nervous system, upper respiratory tract, skin, central nervous system (CNS).



Other Toxic Effects on Humans:
Hazardous in case of skin contact (irritant), of inhalation. Slightly hazardous in case of skin contact (permeator), of ingestion.



Special Remarks on Toxicity to Animals:
Lowest Publishe Lethal Dose/Conc: LDL [Rabbit] - Route: Oral; Dose: 5000 mg/kg LDL [Dog] - Route: Oral; Dose: 4000 mg/kg
LDL [Cat] - Route: Oral; Dose: 4000 mg/kg



Special Remarks on Chronic Effects on Humans:
May cause adverse reproductive effects and birth defects(teratogenic). May affect genetic material (mutagenic). May cause
cancer.



Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: Causes skin irritation with possible dermal blistering or burns. Symtoms may include
redness, itching, pain, and possible dermal blistering or burns. It may be absorbed through the skin with possible systemic
effects. A single prolonged skin exposure is not likely to result in the material being absorbed in harmful amounts. Eyes:
Contact causes transient eye irritation, lacrimation. Vapors cause eye/conjunctival irritation. Symptoms may include redness
and pain. Inhalation: The main route to occupational exposure is by inhalation since it is readily absorbed through the lungs.
It causes respiratory tract irritation, . It can affect behavior/central nervous system (CNS depressant and anesthesia ranging
from slight inebriation to death, vertigo, somnolence, anxiety, headache, excitement, hallucinations, muscle incoordination,
dizziness, lightheadness, disorentiation, seizures, enotional instability, stupor, coma). It may cause pulmonary edema
Ingestion: It can cause nausea, vomiting, anorexia, diarrhea, bloody stool. It may affect the liver, urinary system (proteinuria,
hematuria, renal failure, renal tubular disorder), heart (arrhythmias). It may affect behavior/central nervous system with
symptoms similar to that of inhalation. Chronic Potential Health Effects: Skin: Prolonged or repeated skin contact may result
in excessive drying of the skin, and irritation. Ingestion/Inhalation: Chronic exposure can affect the liver(hepatitis,fatty liver
degeneration), kidneys, spleen, and heart (irregular heartbeat/arrhythmias, cardiomyopathy, abnormal EEG), brain, behavior/
central nervous system/peripheral nervous system (impaired memory, numbness of extremeties, peripheral neuropathy and
other
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Section 12: Ecological Information



Ecotoxicity:
Ecotoxicity in water (LC50): 18.4 mg/l 96 hours [Fish (Fatthead Minnow)]. 18 mg/l 48 hours [Daphnia (daphnia)]. 5 mg/l 96
hours [Fish (Rainbow Trout)]. 13 mg/l 96 hours [Fish (Bluegill sunfish)].



BOD5 and COD: Not available.



Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.



Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.



Section 14: Transport Information



DOT Classification: CLASS 6.1: Poisonous material.



Identification: : Tetrachloroethylene UNNA: 1897 PG: III



Special Provisions for Transport: Marine Pollutant



Section 15: Other Regulatory Information



Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer,
birth defects or other reproductive harm, which would require a warning under the statute: Tetrachloroethylene California
prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer which
would require a warning under the statute: Tetrachloroethylene Connecticut hazardous material survey.: Tetrachloroethylene
Illinois toxic substances disclosure to employee act: Tetrachloroethylene Illinois chemical safety act: Tetrachloroethylene New
York release reporting list: Tetrachloroethylene Rhode Island RTK hazardous substances: Tetrachloroethylene Pennsylvania
RTK: Tetrachloroethylene Minnesota: Tetrachloroethylene Michigan critical material: Tetrachloroethylene Massachusetts
RTK: Tetrachloroethylene Massachusetts spill list: Tetrachloroethylene New Jersey: Tetrachloroethylene New Jersey spill
list: Tetrachloroethylene Louisiana spill reporting: Tetrachloroethylene California Director's List of Hazardous Substances:
Tetrachloroethylene TSCA 8(b) inventory: Tetrachloroethylene TSCA 8(d) H and S data reporting: Tetrachloroethylene:
Effective date: 6/1/87; Sunset date: 6/1/97 SARA 313 toxic chemical notification and release reporting: Tetrachloroethylene
CERCLA: Hazardous substances.: Tetrachloroethylene: 100 lbs. (45.36 kg)



Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.



Other Classifications:



WHMIS (Canada):
CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC). CLASS D-2A: Material causing other toxic effects
(VERY TOXIC).



DSCL (EEC):
R40- Possible risks of irreversible effects. R51/53- Toxic to aquatic organisms, may cause long-term adverse effects in the
aquatic environment. S23- Do not breathe gas/fumes/vapour/spray S26- In case of contact with eyes, rinse immediately with
plenty of water and seek medical advice. S37- Wear suitable gloves. S61- Avoid release to the environment. Refer to special
instructions/Safety data sheets.
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HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 0



Reactivity: 0



Personal Protection: g



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 0



Reactivity: 0



Specific hazard:



Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Safety glasses.



Section 16: Other Information



References: Not available.



Other Special Considerations: Not available.



Created: 10/10/2005 08:29 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Trichloroethylene MSDS



Section 1: Chemical Product and Company Identification



Product Name: Trichloroethylene



Catalog Codes: SLT3310, SLT2590



CAS#: 79-01-6



RTECS: KX4560000



TSCA: TSCA 8(b) inventory: Trichloroethylene



CI#: Not available.



Synonym:  



Chemical Formula: C2HCl3



Contact Information:



Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396



US Sales: 1-800-901-7247
International Sales: 1-281-441-4400



Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



Trichloroethylene 79-01-6 100



Toxicological Data on Ingredients: Trichloroethylene: ORAL (LD50): Acute: 5650 mg/kg [Rat]. 2402 mg/kg [Mouse].
DERMAL (LD50): Acute: 20001 mg/kg [Rabbit].



Section 3: Hazards Identification



Potential Acute Health Effects: Hazardous in case of skin contact (irritant, permeator), of eye contact (irritant), of ingestion,
of inhalation.



Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified + (PROVEN) by OSHA. Classified A5 (Not suspected for human.) by ACGIH.
MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not
available. The substance is toxic to kidneys, the nervous system, liver, heart, upper respiratory tract. Repeated or prolonged
exposure to the substance can produce target organs damage.



Section 4: First Aid Measures



Eye Contact:





http://www.sciencelab.com/
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Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Do not use an eye ointment. Seek medical attention.



Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an
emollient. If irritation persists, seek medical attention. Wash contaminated clothing before reusing.



Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.



Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do not induce vomiting. Loosen tight clothing such as a collar, tie, belt or waistband. If the victim is not breathing, perform
mouth-to-mouth resuscitation. Seek immediate medical attention.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: May be combustible at high temperature.



Auto-Ignition Temperature: 420°C (788°F)



Flash Points: Not available.



Flammable Limits: LOWER: 8% UPPER: 10.5%



Products of Combustion: These products are carbon oxides (CO, CO2), halogenated compounds.



Fire Hazards in Presence of Various Substances: Not available.



Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.



Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.



Special Remarks on Fire Hazards: Not available.



Special Remarks on Explosion Hazards: Not available.



Section 6: Accidental Release Measures



Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.



Large Spill:
Absorb with an inert material and put the spilled material in an appropriate waste disposal. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.



Section 7: Handling and Storage



Precautions:
Keep locked up Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk, evaporate the
residue under a fume hood. Ground all equipment containing material. Do not ingest. Do not breathe gas/fumes/ vapour/
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spray. Wear suitable protective clothing In case of insufficient ventilation, wear suitable respiratory equipment If ingested, seek
medical advice immediately and show the container or the label. Avoid contact with skin and eyes



Storage:
Keep container dry. Keep in a cool place. Ground all equipment containing material. Carcinogenic, teratogenic or mutagenic
materials should be stored in a separate locked safety storage cabinet or room.



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.



Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits:
TWA: 50 STEL: 200 (ppm) from ACGIH (TLV) TWA: 269 STEL: 1070 (mg/m3) from ACGIH Consult local authorities for
acceptable exposure limits.



Section 9: Physical and Chemical Properties



Physical state and appearance: Liquid.



Odor: Not available.



Taste: Not available.



Molecular Weight: 131.39 g/mole



Color: Clear Colorless.



pH (1% soln/water): Not available.



Boiling Point: 86.7°C (188.1°F)



Melting Point: -87.1°C (-124.8°F)



Critical Temperature: Not available.



Specific Gravity: 1.4649 (Water = 1)



Vapor Pressure: 58 mm of Hg (@ 20°C)



Vapor Density: 4.53 (Air = 1)



Volatility: Not available.



Odor Threshold: 20 ppm



Water/Oil Dist. Coeff.: The product is equally soluble in oil and water; log(oil/water) = 0



Ionicity (in Water): Not available.



Dispersion Properties: See solubility in water, methanol, diethyl ether, acetone.



Solubility:
Easily soluble in methanol, diethyl ether, acetone. Very slightly soluble in cold water.



Section 10: Stability and Reactivity Data











p. 4



Stability: The product is stable.



Instability Temperature: Not available.



Conditions of Instability: Not available.



Incompatibility with various substances: Not available.



Corrosivity:
Extremely corrosive in presence of aluminum. Non-corrosive in presence of glass.



Special Remarks on Reactivity: Not available.



Special Remarks on Corrosivity: Not available.



Polymerization: No.



Section 11: Toxicological Information



Routes of Entry: Dermal contact. Eye contact. Inhalation. Ingestion.



Toxicity to Animals:
Acute oral toxicity (LD50): 2402 mg/kg [Mouse]. Acute dermal toxicity (LD50): 20001 mg/kg [Rabbit].



Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified + (PROVEN) by OSHA. Classified A5 (Not suspected for human.) by ACGIH. The
substance is toxic to kidneys, the nervous system, liver, heart, upper respiratory tract.



Other Toxic Effects on Humans: Hazardous in case of skin contact (irritant, permeator), of ingestion, of inhalation.



Special Remarks on Toxicity to Animals: Not available.



Special Remarks on Chronic Effects on Humans: Passes through the placental barrier in human. Detected in maternal milk
in human.



Special Remarks on other Toxic Effects on Humans: Not available.



Section 12: Ecological Information



Ecotoxicity: Not available.



BOD5 and COD: Not available.



Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.



Toxicity of the Products of Biodegradation: The products of degradation are more toxic.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:



Section 14: Transport Information



DOT Classification: CLASS 6.1: Poisonous material.



Identification: : Trichloroethylene : UN1710 PG: III
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Special Provisions for Transport: Not available.



Section 15: Other Regulatory Information



Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause
cancer, birth defects or other reproductive harm, which would require a warning under the statute: Trichloroethylene California
prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer which
would require a warning under the statute: Trichloroethylene Pennsylvania RTK: Trichloroethylene Florida: Trichloroethylene
Minnesota: Trichloroethylene Massachusetts RTK: Trichloroethylene New Jersey: Trichloroethylene TSCA 8(b) inventory:
Trichloroethylene CERCLA: Hazardous substances.: Trichloroethylene



Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).



Other Classifications:



WHMIS (Canada):
CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC). CLASS D-2B: Material causing other toxic effects
(TOXIC).



DSCL (EEC):
R36/38- Irritating to eyes and skin. R45- May cause cancer.



HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 1



Reactivity: 0



Personal Protection: h



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 1



Reactivity: 0



Specific hazard:



Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.



Section 16: Other Information



References: Not available.



Other Special Considerations: Not available.



Created: 10/10/2005 08:54 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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To prevent injuries and adverse health effects, the following general safe work practices (SWP) are to 
be followed when conducting work involving known and unknown site hazards.  These SWPs 
establish a pattern of general precautions and measures for reducing risks associated with field 
operations not conducted on hazardous waste sites.  This list is not inclusive and may be amended 
as necessary. 



• Be familiar with and knowledgeable of and adhere to all instructions in the 
construction health and safety plan (C-HASP), job safety analysis, job hazard analysis, 
work permit or other health and safety documentation. 



• At a minimum, a safety meeting will be held at the start of each project to discuss the 
hazards of the site and site work.  Additional meetings will be held, as necessary, to 
address new or continuing safety and health concerns. 



• Be aware of the location of the nearest telephone and all emergency telephone 
numbers. 



• Attend a briefing on the anticipated hazards, equipment requirements, SWPs, 
emergency procedures, and communication methods before going on site. 



• Plan and delineate entrance, exit, and emergency escape routes. 



• Rehearse unfamiliar operations prior to implementation. 



• Use the “buddy system” whenever respiratory protection, fall protection, or other 
protective equipment is in use.  Buddies should establish hand signals or other means 
of emergency communication in case radios break down or are unavailable. 



• In order to assist each other in the event of an emergency, buddies should maintain 
visual contact with each other and with other on-site team members by remaining in 
close proximity.  



• Do not bring nonessential vehicles and equipment onto the site. 



• Immediately report all injuries, illnesses, and unsafe conditions, practices, and 
equipment to the site safety coordinator (SSC). 



• Maintain a portion of the site field logbook as a project safety log.  The project safety 
log will be used to record the names, entry and exit dates, and times on site of all Tetra 
Tech personnel, subcontractor personnel, and project site visitors; and other 
information related to safety matters.   
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• A portable eyewash station should be located in the support zone if corrosive materials 
are used or stored on the site. 



• Smoking is not allowed on Tetra Tech projects sites, except in designated smoking 
areas. 



• Do not bring matches and lighters in the exclusion zone or contamination reduction 
zone. 



• Observe coworkers for signs of toxic exposure and heat or cold stress. 



• Inform coworkers of nonvisual effects of illness if you experience them, such as 
headaches, dizziness, nausea, or blurred vision. 



• Anyone known to be under the influence of drugs or intoxicating substances that impair 
the employee’s ability to safely perform assigned duties shall not be allowed on the job 
while in that condition. 



• Horseplay, scuffling, and other acts that tend to have an adverse influence on the 
safety or well-being of the employees is prohibited. 



• Work shall be well planned to prevent injuries in the handling of materials and when 
working with equipment. 



• No one shall knowingly be permitted or required to work while the employee’s ability or 
alertness is so impaired by fatigue, illness, or other causes that might unnecessarily 
expose the employee or others to injury. 



• Use proper lifting techniques.  Heavy objects will be lifted using the large muscles of 
the leg instead of the smaller muscles of the back. 



• Wear appropriate footwear and all other protective equipment required for work. 



• Cleanse thoroughly after handling hazardous substances. 



• Maintain all tools and equipment in good condition. 



• First aid kits shall be located in a prominent location and stocked with basic first aid 
supplies. 
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DDDDisclaimerisclaimerisclaimerisclaimer:  This safe work practice (SWP) is the property of Tetra Tech, Inc. (Tetra Tech).  Any reuse of the SWP without 
Tetra Tech’s permission is at the sole risk of the user.  The user will hold harmless Tetra Tech for any damages that result 
from unauthorized reuse of this SWP.  Authorized users are responsible for obtaining proper training and qualification 
from their employer before performing operations described in this SWP. 
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This safe work practice (SWP) describes situations where heat stress is likely to occur and 



provides procedures for the prevention and treatment of heat-related injuries and illnesses.  



Wearing personal protective equipment (PPE), especially during warm weather, puts employees at 



considerable risk of developing heat-related illness.  Health effects from heat stress may range 



from transient heat fatigue or rashes to serious illness or death. 



Many factors contribute to heat stress, including PPE, ambient temperature and humidity, 



workload, and the physical condition of the employee, as well as predisposing medical conditions.  



However, the primary factors are elevated ambient temperatures in combination with fluid loss.   



Because heat stress is one of the more common health concerns that may be encountered during 



field activities, employees must be familiar with the signs, symptoms, and various treatment 



methods of each form of heat stress.  Heat stroke is the most serious heat-related illness—it is a 



threat to life and has a 20 percent mortality rate.  Direct exposure to sun, poor air circulation, 



poor physical condition, and advanced age directly affect the tendency to heat stroke.  Table 1 



lists the most serious heat conditions, their causes, signs and symptoms, and treatment. 



Training is an important component of heat stress prevention.  Employees are instructed to 



recognize and treat heat-related illnesses during 8-hour health and safety refresher and first aid 



training courses.  When working in hot environments, specific steps should be taken to lessen the 



chances of heat-related illnesses.  These include the following: 



• Ensuring that all employees drink plenty of fluids (Gatorade® or its equivalent) 



• Ensuring that frequent breaks are scheduled so overheating does not occur 



• Revising work schedules, when necessary, to take advantage of the cooler parts of 



the day (such as working from 5:00 a.m. to 11:00 a.m. and 6:00 p.m. to nightfall). 



When PPE must be worn (especially Levels A and B), suggested guidelines relating to ambient 



temperature and maximum wearing time per excursion are as shown in Table 2. 
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TABLE 1TABLE 1TABLE 1TABLE 1    



HEAT STRESS CONDITIOHEAT STRESS CONDITIOHEAT STRESS CONDITIOHEAT STRESS CONDITIONSNSNSNS    



Condition Causes Signs and Symptoms Treatment 



Heat cramps Fluid loss and 



electrolyte imbalance 



from dehydration 



• Painful muscle 



cramps, especially in 



legs and abdomen 



• Faintness 



• Profuse perspiration 



• Move affected worker to cool location 



• Provide sips of liquid such as 



Gatorade® 



• Stretch cramped muscles 



• Transport affected worker to hospital if 



condition worsens 



Heat 



Exhaustion 



Blood transport to skin 



to dissipate excessive 



body heat, resulting in 



blood pooling in the 



skin with inadequate 



return to the heart 



• Weak pulse 



• Rapid and shallow 



breathing 



• General weakness 



• Pale, clammy skin 



• Profuse perspiration 



• Dizziness 



• Unconsciousness 



• Move affected worker to cool area 



• Remove as much clothing as possible 



• Provide sips of cool liquid or Gatorade® 



(only if conscious) 



• Fan the person but do not overcool or 



chill 



• Treat for shock 



• Transport to hospital if condition 



worsens 



Heat Stroke Life threatening 



condition from 



profound disturbance 



of body’s heat-



regulating mechanism 



• Dry, hot, and flushed 



skin 



• Constricted pupils 



• Early loss of 



consciousness 



• Rapid pulse 



• Deep breathing at 



first, and then shallow 



breathing 



• Muscle twitching 



leading to convulsions 



• Body temperature 



reaching 105 or 



106 °F or higher 



• Immediately transport victim to medical 



facility 



• Move victim to cool area 



• Remove as much clothing as possible 



• Reduce body heat promptly by dousing 



with water or wrapping in wet cloth 



• Place ice packs under arms, around 



neck, at ankles, and wherever blood 



vessels are close to skin surface 



• Protect patient during convulsions 
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TABLE 2TABLE 2TABLE 2TABLE 2    



SUGGESTED GUIDELINESSUGGESTED GUIDELINESSUGGESTED GUIDELINESSUGGESTED GUIDELINES WHEN WEARING PPE WHEN WEARING PPE WHEN WEARING PPE WHEN WEARING PPE    



Ambient Temperature Maximum PPE Wearing Time per Excursion 



Above 90 °F 15 minutes 



85 to 90 °F 30 minutes 



80 to 85 °F 60 minutes 



70 to 80 °F 90 minutes 



60 to 70 °F 120 minutes 



50 to 60 °F 180 minutes 



Source: National Institute for Occupational Safety and Health (NIOSH).  1985.  Memorandum Regarding 



Recommended Personal Protective Equipment Wearing Times at Different Temperatures.  From Austin 



Henschel.  To Sheldon Rabinovitz.  June 20. 



To monitor the level of an employee’s heat stress, the following should be measured: 



• Heart Rate:  Count the radial (wrist) pulse during a 30-second period as early as possible 



in the rest period; if heart rate exceeds 110 beats per minute at the beginning of the rest 



period, shorten the next work cycle by one-third and keep the rest period the same. 



 If the heart rate still exceeds 110 beats per minute at the next period, shorten the 



following work cycle by one-third. 



• Oral Temperature:  Use a clinical thermometer (3 minutes under the tongue) to measure 



the oral temperature at the end of the work period.  If oral temperature exceeds 99.6 °F 



(37.6 °C), shorten the next work cycle by one-third without changing the rest period.  If 



oral temperature still exceeds 99.6 °F at the beginning of the next rest period, shorten the 



following work cycle by one-third.  Do not permit a worker to wear impermeable PPE when 



his or her oral temperature exceeds 100.6 °F (38.1 °C). 



DisclaimerDisclaimerDisclaimerDisclaimer:  This safe work practice (SWP) is the property of Tetra Tech, Inc. (Tetra Tech).  Any reuse of the SWP 



without Tetra Tech’s permission is at the sole risk of the user.  The user will hold harmless Tetra Tech for any 



damages that result from unauthorized reuse of this SWP.  Authorized users are responsible for obtaining proper 



training and qualification from their employer before performing operations described in this SWP. 
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This program documents procedures to protect employees and prevent combustible 



materials from exposure to fire, sparks, hot metal, or any other source of ignition whenever 



hot work is performed outside of a designated safe hot work area.  Definitions, 



responsibilities, hot work requirements, and hot work in confined spaces are discussed 



below.   



1.1.1.1.0000    SCOPESCOPESCOPESCOPE    



This SWP was developed in accordance with Occupational Safety and Health Administration 



(OSHA) requirements specified in Title 29 of the Code of Federal Regulations (CFR) 



1910.252 for fire prevention and protection during welding, cutting, and brazing.  This SWP 



applies to all hot work performed by Tetra Tech employees.  Subcontractors who perform hot 



work must adhere to their own hot work program that meets or exceeds the requirements of 



this SWP.  



2.2.2.2.0000    RESPONSIBILITIESRESPONSIBILITIESRESPONSIBILITIESRESPONSIBILITIES    



The project manager (PM) must ensure hot work permits are issued, ensure that employees 



are trained in hot work requirements, and ensure that contract personnel meet 



requirements detailed in this SWP.  Hot work shall not begin until the project manager or 



designated site safety coordinator (SSC) can ensure and document in the site logbook the 



following: 



• People and combustible materials will not be exposed to fire, sparks, or any 



other source of ignition. 



• Emergency response procedures are in place. 



• The work area is safe. 



The SSC, working under the authority of the project manager, is responsible for on-site 



compliance with hot work requirements including completion of hot work permits.  The Tetra 



Tech operating unit health and safety manager (HSM) or designee shall assist in site-specific 



procedure development.  The SSC should periodically evaluate the effectiveness and 



integrity of site-specific hot work procedures.  The PM is responsible for ensuring that a site-



specific health and safety plan (HASP), construction health and safety plan (C-HASP), Job 
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Hazard Analysis (JHA), Job Safety Analysis (JSA), or other site-specific health and safety 



documentation is prepared and implemented that addresses the hazards of hot work at the 



site.  This documentation will designate on-site responsibilities, including those of the SSC 



and the fire watch. 



The fire watch shall attend all hot work performed in circumstances where a fire might 



develop.  These circumstances exist when one or more of the following is true: 



• An appreciable amount of combustible material that can be easily ignited 



(including material such as the building structure or other materials) is within 



35 feet of the hot work area 



• Wall or floor openings exist within a 35-foot-radius of the hot work area that 



expose combustible materials in adjacent areas; openings include concealed 



spaces in walls or floors 



• Combustible materials likely to be ignited by conduction or radiation are near 



the other side of hot work areas near the metal partitions, walls, ceilings, or 



roofs 



The fire watch shall also ensure that the appropriate extinguishing equipment is readily 



available and be trained in its use.  The type of hot work procedures performed shall 



determine equipment required.  At a minimum, an extinguisher rated at 2A:40BC shall be 



provided.  Depending on the amount of combustible materials in the area and the location 



of the hot work, a hose with a stream diameter of up to 1.5 inches may be required.  The 



Tetra Tech HSM should be consulted for assistance with fire extinguisher selection. 



The fire watch shall be familiar with the equipment for sounding an alarm in the event of a 



fire and watch for fires in all exposed areas.  Personnel should not try to extinguish fires 



unless the fire is extinguishable given the capacity of the equipment available.  In the event 



of fire beyond the extinguisher’s capacity, the fire watch shall summon aid. 
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3.3.3.3.0000    DEFINITIONSDEFINITIONSDEFINITIONSDEFINITIONS    



Designated Safe Hot Work Area:  An area that has been designed and constructed 



specifically for performing open-flame or spark-producing work (for example, maintenance 



shops are designated safe hot work areas) 



Fire watch::::  At least one individual dedicated solely to the look out and control of stray fires; 



the fire watch shall remain in a location that allows immediate communication with the 



individual(s) performing hot work; the fire watch shall also remain in the work area after 



work is completed to ensure the risk of fire from hot work has passed (at a minimum, this 



period will last at least 30 minutes.) 



Hot Work::::  Work using an open-flame or spark-producing apparatus; hot work includes, but 



is not limited to, welding, cutting, burning, grinding, and related heat-producing jobs that 



could ignite combustible materials or flammable atmospheres 



4.4.4.4.0000    HOT WORK REQUIREMENTHOT WORK REQUIREMENTHOT WORK REQUIREMENTHOT WORK REQUIREMENTSSSS    



The following minimum requirements apply at sites where hot work will be performed: 



• A hot work permit shall be completed to authorize hot work performed outside of 



designated safe hot work areas.  Hot work may not begin until a permit has been 



obtained. Form HW-1 “Hot Work Permit,” is suitable for most work. 



• Combustible materials, including ordinary combustible materials, and flammable and 



combustible liquids should be relocated at least 35 feet from the hot work area.  If 



relocation is impractical, combustibles shall be protected with flame-proof covers or 



shielded with metal or flame-proof curtains. 



• The hot work permit should specify the concentrations of vapors and gases in areas 



as applicable. 



• If flammable vapors or gases are present but their levels do not exceed 10 percent of 



the lower explosive limit (LEL), hot work should not be started until the person 



approving the permit 



− Knows the source of the flammable gases or vapors and 
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− Determines that their concentration will not increase while the hot work is in 



progress. 



• Hot work should not be performed if the concentration of flammable gases or vapors 



exceeds 10 percent of the LEL. 



• Lower areas should be roped off when hot work is performed overhead.  Warning 



signs must then be posted to prevent combustible materials and personnel from 



entering the lower areas. 



• Barriers should be placed around and under hot work areas to confine sparks unless 



this action is physically impossible. 



• Open drains leading to underground systems that may contain flammable or 



combustible materials should be protected by the following: 



− The atmosphere should be tested for flammable vapors before a permit is issued and 



− The open drain should be covered with a fire blanket or similar protective shield to 



prevent the entry of sparks, even if a safe atmosphere currently exists. 



5.5.5.5.0000    HOT WORK IN CONFINEDHOT WORK IN CONFINEDHOT WORK IN CONFINEDHOT WORK IN CONFINED SPACES SPACES SPACES SPACES    



When performing hot work in confined spaces, employees shall comply with the Confined 



Space Entry Program (see Document Control Number 2-5).  In addition, employees shall do 



the following: 



• Keep all gas cylinders and welding machines outside of confined spaces 



• Positively isolate the gas supply outside the confined space when torches are not in 



use for a substantial period of time (such as during a lunch break); when practical, 



employees shall also remove torches and hoses from confined spaces 



• De-energize electrode holders by electrically disconnecting the power supply when 



arc welding is to be suspended for an appreciable amount of time or the welder has 



occasion to leave work 
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• Use insulating mats or similar insulating equipment to protect welders using 



alternating current equipment over 50 volts from electrical contact with conductive 



materials 



• Ensure that available ventilation in the confined space meets the ventilation 



requirements set forth in 29 CFR 1910.252(c). 



 



 



Revision DateRevision DateRevision DateRevision Date    Document AuthorizerDocument AuthorizerDocument AuthorizerDocument Authorizer    Revision DetailsRevision DetailsRevision DetailsRevision Details    



 



10/1/2008 



 



Chris McClain 



 



 



Update from 1998 format 











 
 



  TETRA TECH 



 



APPENDIX C-4 



 



SAFE DRILLING PRACTICES 
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This document establishes safe work practices (SWP) to follow during drilling operations.  These 



SWPs are based on suggested safety procedures provided in the National Drilling Association’s 



“Drilling Safety Guide.”  Procedures to follow before, during, and after drilling are listed below. 



Before beginning any drill operation, each employee must conform to the following requirements: 



• Wear a hard hat, safety glasses or goggles, steel-toed work boots, a shirt and full-length 



pants when working with or near the drill rig.  Shirts must be tucked in at the belt. 



• Do not wear loose or frayed clothing, loose long hair, or loose jewelry while working with 



rotating equipment. 



• Do not eat, drink, or smoke near the drill rig. 



• Identify all underground utility and buried structure locations before drilling. 



• Ensure that drill masts or other projecting devices will be farther than 25 feet in any 



direction from overhead power lines. 



• Ensure that the drill rig and any other machinery used is inspected daily by competent, 



qualified individuals.  The site safety coordinator (SSC) will ensure compliance with this 



precaution.   



• Drill rig operators will be instructed to report any abnormalities, such as equipment failure, 



oozing liquids, and unusual odors, to their supervisors or the SSC. 



• Establish hand-signal communications for use when verbal communication is difficult.  



One person per work team will be designated to give hand signals to equipment operators. 



While the drill rig is operating, employees must: 



• Wear appropriate respiratory and personal protective equipment (PPE) when conditions 



warrant their use. 



• Avoid direct contact with known or suspected contaminated surfaces. 



• Move tools, materials, cords, hoses, and debris to prevent tripping hazards and contact 



with moving drill rig parts. 
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• Adequately secure tools, materials, and equipment subject to displacement or falling. 



• Store flammable materials away from ignition sources and in approved containers. 



• Maintain adequate clearance of the drill rig and mast from overhead transmission lines.  



The minimum clearance is 25 feet unless special permission is granted by the utility 



company.  Call the local utility company for proper clearance. 



• Only qualified and licensed personnel should operate drill rigs. 



• Workers should not assume that the drill rig operator is keeping track of the rig’s exact 



location.  Workers should never walk directly behind or beside heavy equipment without 



the operator’s knowledge.  



• Workers should maintain visual contact with drill rig operators at all times. 



• When an operator must maneuver equipment in tight quarters, the presence of a second 



person is required to ensure adequate clearance.  If much backing is required, two ground 



guides will be used: one in the direction the equipment is moving, and the other in the 



operator’s normal field of vision to relay signals.  



• Auger sections and other equipment are extremely heavy.  All lifting precautions should be 



taken before moving heavy equipment.  Appropriate equipment, such as chains, hoists, 



straps, and other equipment, should be used to safely transport heavy equipment too 



heavy to safely lift. 



• Proper personal lifting techniques will be used.  Workers should lift using their legs, not 



their backs.  



• Workers will not use equipment they are not familiar with.  This precaution applies to 



heavy as well as light equipment. 



• All personnel not essential to work activities will be kept out of the work area.  



• Workers will be aware of their footing at all times.  



• Workers will remain alert at all times.  



After drilling operations are completed, employees should do the following: 
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• Shut down machinery before repairing or lubricating parts (except parts that must be in 



motion for lubrication). 



• Shut down mechanical equipment prior to and during fueling operations.  When refueling 



or transferring fuel, containers and equipment must be bonded to prevent the buildup of 



static electricity. 



• Keep drill rigs in the exclusion zone until work has been completed.  Such equipment 



should then be decontaminated within the designated decontamination area.  



• Engage parking brakes when equipment is not in use. 



• Implement an ongoing maintenance program for all tools and equipment.  All tools and 



moving equipment should be inspected regularly to ensure that parts are secured, are 



intact, and have no cracks or areas of weakness.  The equipment must turn smoothly 



without wobbling and must operate in accordance with manufacturer specifications.  



Defective items should be promptly repaired or replaced.  Maintenance and repair logs will 



be kept. 



• Store tools in clean, secure areas to prevent damage, loss, or theft.  



DisclaimerDisclaimerDisclaimerDisclaimer:  This safe work practice (SWP) is the property of Tetra Tech, Inc.   Any reuse of the SWP without Tetra 



Tech’s permission is at the sole risk of the user.  The user will hold harmless Tetra Tech for any damages that result 



from unauthorized reuse of this SWP.  Authorized users are responsible for obtaining proper training and qualification 



from their employer before performing operations described in this SWP. 
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UNDERGROUND SERVICE ALERT NOTIFICATION FORM 
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SUMMARY OF HAZARDS AND PRECAUTIONS BY TASK 
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SUMMARY OF HAZARDS AND PRECAUTIONS BY TASK 
 
  
 



BOREHOLE DRILLING AND WELL CONSTRUCTION 
 
Hazard Risk Precautions 
 
Operation and Physical injury –struck by, Hard hat, safety glasses, 
movement of  steel support toed boots  
drilling equipment  shoes, standard operating   
  procedures 
 
Contaminated soil Skin contact, Gloves, protective clothing,  
cuttings and water inhalation decontamination, real time 
  emissions monitoring, 
  respirators available 
 
Noise Hearing loss, Hearing protection 
 communication 
 interference 
 
Utility contact Explosion, fire, Pre-drilling survey(s) 
 electrocution 
 
 
 
 



 WELL DEVELOPMENT AND WATER SAMPLING 
 
Hazard Risk Precautions 
 
Operation and Physical injury Hard hat, safety glasses,  
movement of  steel support toed boots  
development  shoes, standard operating equipment 
   procedures 
 
Contaminated water Skin contact, Gloves, protective clothing, 
 Inhalation  decontamination, respirator   
 available 



 
Noise Hearing loss, Hearing protection 
 communication 
 interference 
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DOWN HOLE WELL TESTS 
 
Hazard Risk Precautions 
 
Equipment handling, Physical injury Standard safety practices 
moving, assembly,  
pressurized water hose 
 
Contaminated  Skin contact, Gloves, protective clothing,  
water inhalation decontamination, real time 
  emissions monitoring, 
  respirators available 
 
Noise Hearing loss, Hearing protection 
 communication 
 interference 
 
 



 EQUIPMENT DECONTAMINATION 
 
Hazard Risk Precautions 
 
Hot water/metal Thermal burns Wear gloves, safety glasses, 



  use SOPs 
 
Pressurized water Physical injury Wear gloves, safety glasses, 
jet  Tyvek coveralls 
 
Noise Hearing loss, Hearing protection 
 communication 
 interference 
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HOSPITAL ROUTE 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 











Directions to Citrus Valley Medical Center 
1115 South Sunset Avenue, West Covina, CA 
91790  
2.7 mi – about 8 mins 
(626) 962-4011



 



Loading... 



©2013 Google - Map data ©2013 Google -



Page 1 of 213811 Amar Rd, La Puente, CA 91746 to Citrus Valley Medical Center - Google Maps



1/18/2013http://maps.google.com/maps?f=d&source=s_d&saddr=13811+Amar+Road,+La+Puente,+...











These directions are for planning purposes only. You may find that construction projects, traffic, weather, or other events may cause 
conditions to differ from the map results, and you should plan your route accordingly. You must obey all signs or notices regarding your 
route. 



Map data ©2013 Google 



Directions weren't right? Please find your route on maps.google.com and click "Report a problem" at the bottom left. 



13811 Amar Rd, La Puente, CA 91746 



1. Head east on Amar Rd toward Ardilla Ave 
About 1 min 



go 0.6 mi 
total 0.6 mi 



2. Turn left onto Orange Ave 
About 2 mins 



go 0.8 mi 
total 1.4 mi 



3. Turn right onto W Francisquito Ave 
About 58 secs 



go 0.4 mi 
total 1.7 mi 



4. Take the 3rd left onto S Sunset Ave 
About 2 mins 



go 0.9 mi 
total 2.7 mi 



5. Make a U-turn at W Vine Ave
Destination will be on the right 
About 1 min 



go 387 ft 
total 2.7 mi 



Citrus Valley Medical Center



1115 South Sunset Avenue, West Covina, CA 91790 



Page 2 of 213811 Amar Rd, La Puente, CA 91746 to Citrus Valley Medical Center - Google Maps



1/18/2013http://maps.google.com/maps?f=d&source=s_d&saddr=13811+Amar+Road,+La+Puente,+...
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DATE 1/15/2013 NEW     REVISED   
JOB TITLE  UTC – Reinjection Well Installation                           JOB/TASK DESCRIPTION Reinjection Well Installation 



ANALYSIS BY: (NAMES/TITLES) Willow Green/Staff Geologist 
REVIEWED BY: (NAME/TITLE) Don Lee/Senior Hydrogeologist 



APPROVED BY: (NAME/TITLE) Don Lee/Senior Hydrogeologist 



REQUIRED AND/OR 



RECOMMENDED PERSONAL 



PROTECTIVE EQUIPMENT: 



Nitrile gloves, steel-toed boots, safety glasses, high visibility vest with reflective stripes, hard hat, and lighting equipment. 



SEQUENCE OF BASIC JOB STEPS POTENTIAL HAZARDS RECOMMENDED ACTION OR PROCEDURE 



Setting up sampling site 
Traffic, slips, falls, strain. 



Hazardous environment: heat, sun radiation, and 
dust. 



Temporary traffic barriers, high visibility traffic vest, 
practice the correct lifting techniques, hydration, 



sunscreen, and PPE (hat, gloves, and safety glasses). 



Core through surface concrete  Concrete chips from saw, noise 
Wear safety glasses and hearing protection at all 



times 



Collect soil samples with a drilling rig 
Chemical hazards, drilling rig (pinch points, 



hydraulic arms, noise) 



Wear nitrile gloves during sampling activities. 
Screen for VOCs with a PID. Stay clear of the drill rig 
during operation; wear hearing protection and hard 



hat. 



Reinjection well installation and piezometer 
borehole installation 



Silica dust from bentonite and cement, sharp edges 
on well casing 



Wear breathing protection during well construction 
activities involving bentonite and cement or stay 



upwind of activities. Wear leather gloves if handling 
well casing. 



Water sampling Contaminated groundwater, container preservatives 
Nitrile gloves and eye protection should be worn while 



handling groundwater samples and sample bottles. 



Pilot testing reinjection well 
Contaminated groundwater, high pressure water 
from hydrant, impaired vision due to night work 



Wear nitrile gloves and eye protection. Use caution 
when using water from hydrant. During night work 



wear high visibility vest, set up lighting equipment, and 
have security guards present. 
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INSTRUCTIONS FOR COMPLETEING THE JOB SAFETY ANALYSIS FORM 



Job Safety Analysis (JSA) is an important accident prevention tool that works 
by finding hazards and eliminating or minimizing them before the job is 
performed, and before they have a chance to become accidents.  Use JSA for 
job clarification and hazard awareness, as a guide in the new employee 
training, for periodic contacts and for retraining of senior employees, as a 
refresher on jobs which run infrequently, as an accident investigation tool, and 
for informing employees of specific job hazards and protective measures.  Set 
priorities for doing JSA's: jobs that have a history of many accident, jobs that 
have produced disabling injuries, jobs with high potential for disabling injury or 
death, and new jobs with no accident history. 



Select a job to be analyzed.  Before filling out this form, consider the following:  The 
purpose of the job - What has to be done?  Who has to do it?  The activities 
involved - How is it done?  When is it done?  Where is it done?  In summary, to 
complete this form you should consider the purpose of the job, the activities it 
involves, and the hazards it presents.  If you are not familiar with a particular job or 
operation, interview an employee who is.  In addition, observing an employee 
performing the job, or "walking through" the operation step by step may give 
additional insight into potential hazards.  You may also wish to videotape the job 
and analyze it.  Here's how to do each of the tree parts of a Job Safety Analysis: 



SEQUENCE OF BASIC JOB STEPS POTENTIAL HAZARDS RECOMMENDED ACTION OR PROCEDURE 



Examining a specific job by breaking it 
down into a series of steps or tasks, will 
enable you to discover potential hazards 
employees may encounter. 



A hazard is a potential danger. The purpose of the 
Job Safety Analysis is to identify ALL hazards both 
those produced by the environment or conditions 
and those connected with the job procedure. 



Using the first two columns as a guide, decide what actions or 
procedures are necessary to eliminate or minimize the hazards 
that could lead to an accident, injury, or occupational illness. 



Each job or operation will consist of a set of 
steps or task. For example, the job might be 
to move a box from a conveyor in the 
receiving area to a shelf in the storage area. 
To determine where a step begins or ends, 
look for a change of activity, change in 
direction or movement. 



To Identify hazards, ask yourself these questions 
about each step: (1) Is there a danger of the 
employees striking against, being struck by, or 
otherwise making injurious contact with an object? 
(2) Can the employee be caught in, by, or between 
objects? (3) Is there potential for slipping, tripping, 
or falling? Could the employee suffer strains from 
pushing, pulling, lifting, bending, or twisting? (4) Is 
the environment hazardous to safety and/or health 
(toxic gas, vapor, mist, fumes, dust, heat, or 
radiation)? 



Begin by trying to: (1) engineer the hazard out; (2) provide 



guards, safety devices, etc; (3) provide personal protective 
equipment; (4) provide job instruction training; (5) maintain 



good housekeeping; (6) insure good ergonomics (positioning 
the person in relation to the machine or other elements in such 
a way as to improve safety). 



Picking up the box from the conveyor and 
placing it on a handtruck is one step. The 
next step might be to push the loaded 
handtruck to the storage area (a change in 
activity). Moving the boxes from the truck 
and placing them on the shelf is another 
step. The final step might be returning the 
handtruck to the receiving area. 



List the recommended safe operating procedures. Begin with 
an action word. Say exactly what needs to be done to correct 
the hazard, such as, "lift using your leg muscles." Avoid general 
statements such as, "be careful." Give recommended action or 
procedure for each hazard. Close observation and knowledge of the job is 



important. Examine each step carefully to find and 
identify hazards - the actions, conditions, and 
possibilities that could lead to an accident.  



Serious hazards should be corrected immediately.  The JSA 
should then be changed to reflect the new conditions. 



Be sure to list all the steps needed to 
perform the job. Some steps may not be 
performed each time; an example could be 
checking the casters on the handtruck. 
However, if that step is generally part of the 
job it should be listed. 



Compiling an accurate and complete list of potential 
hazards will allow you to develop the recommended 
safe job procedures needed to prevent accidents. 



Finally, review your input on all three columns for accuracy and 
completeness. Determine if the recommended actions or 
procedures have been put in place. Re-evaluate the job safety 
analysis as necessary.  
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HEAT STRESS PREVENTION CHECKLIST 











Date Expected Temperature (oF)
Number of Work Areas Today:



Work Areas Location Number of 
Employees per 
Area



Water Provision 
Details 
(Use pull down to 
select cooler or 
bottles)



Total Daily 
Water 
Requirement 



Water 
Replenishing 
Schedule



Shade 
Stations per 
Area



Example Entry Trench 1 5 cooler 2 1 cooler every four 
hours



1



Work Area 1



Work Area 2



Work Area 3



Work Area 4



Prepared By:
Reviewed by Site 
Superintendent:



Daily Water Bottle Inventory Requirements: Sixteen 16oz bottles per employee each day when bottles are used. 



Sufficient water provided in the amounts of either four 8-ounce cups, or two 16-ounce water bottles per hour per employee.



How to Use Spreadsheet: Enter in work locations for the day, the number of employees per work area and use the pull down to specify 
whether bottles or coolers will be used.  The spreadsheet is based on using 16 ounce bottles or 5 gallon portable water coolers. The Total 
Daily Water Requirement (in either the number of coolers or water bottles, depending on what was selected) will be calculated and displayed 
in that cell. Field staff will then document the water replenishing schedule to meet water requirements for that day. Attach the completed 
checklist to the Daily Tailgate Meeting Records.



HEAT ILLNESS PREVENTION CHECKLIST



SHADE AND WATER REQUIREMENTS
Direct access to shade that will accommodate all employees who seek it.



Equivalent to 2 gallons per employee each day when portable coolers with cups are used
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17885 Von Karman Avenue, Suite 500, Irvine, CA 92614 



Tel 949.809.5000     Fax 949.809.5010     www.tetratech.com 



 



February 15, 2013 
 
United States Environmental Protection Agency 
Region 9, Superfund Division 
75 Hawthorne Street 
San Francisco, California 94105-3901 
 



Attention: Mr. Raymond Chavira 
 
Subject: Reinjection Well Installation and Pilot Study Work Plan  



(Revised: February 5, 2013, Second Revision: February 15, 2013) 
Shallow Zone North of Puente Creek 
San Gabriel Valley Superfund Site Area 4 
Los Angeles County, California 



 
Dear Mr. Chavira: 
 
Please find enclosed:  
 



 One hard copy and one electronic copy of Tetra Tech’s revised (revision date: February 15, 
2013) response to comments from the United States Environmental Protection Agency 
(USEPA) on the Reinjection Well Installation and Pilot Study Work Plan dated January 11, 
2013.  The USEPA’s comments were received by email on January 25, 2013;  



 



 One hard copy and one electronic copy of the Reinjection Well Installation and Pilot Study 
Work Plan for the Puente Valley Operable Unit (PVOU) Shallow Zone (SZ) Eastern Plume 
Early Action (revised 2/5/2013, second revision: February 15, 2013); and 
 



 One hard copy and one electronic copy of a draft preliminary schedule for installing the 
piezometers and the reinjection well, performing the pilot study, preparing the associated 
report, and conducting groundwater modeling analysis. 
 



If you have any questions or require additional information please do not hesitate to call the 
undersigned at (949) 809-5222. 
 
Sincerely, 
Tetra Tech  
 
 
 
Scott Parsons 
Principal Engineer  
 
cc: Brad Barquest, United Technologies Corporation (e-mail) 
 Raymond Chavira, USEPA (e-mail) 
 Tom Perina, CH2MHill (e-mail and 2 hard copies) 













From: Skuba, Lauren
To: Chavira, Raymond; Barquest, Bradley A UTCHQ; P. G. C. H. G Tom Perina Ph. D. (tom.perina@ch2m.com)
Cc: Parsons, Scott
Subject: Reinjection Well Installation and Pilot Study Work Plan (Revised 2/5/2013)
Date: Tuesday, February 05, 2013 4:28:20 PM
Attachments: Transmittal_Ltr 20130205.pdf


Reinjection Well_WP 20130205.pdf
20130205_RTC.pdf


Good afternoon,
The purpose of this email is to transmit a copy of the Reinjection Well Installation and Pilot Study
 Work Plan (revised 2/5/2013) and Response to Comments.  As noted in the accompanying cover
 letter two hard copies will be sent to Tom Perina and one hard copy and one electronic copy on CD
 will be sent to Ray Chavira.   
 
Thanks,
 
Lauren Skuba | Administrative Assistant
Direct: 949.809.5229 | Main: 949.809.5000 | Fax: 949.809.5010
Lauren.Skuba@tetratech.com
 
Tetra Tech
17885 Von Karman Avenue, Suite 500 | Irvine, CA 92614 | www.tetratech.com
 
PLEASE NOTE:  This message, including any attachments, may include privileged, confidential and/or inside information.
 Any distribution or use of this communication by anyone other than the intended recipient is strictly prohibited and may be
 unlawful. If you are not the intended recipient, please notify the sender by replying to this message and then delete it from
 your system.
 



mailto:Lauren.Skuba@tetratech.com

mailto:Chavira.Raymond@epa.gov

mailto:Bradley.Barquest@utc.com

mailto:tom.perina@ch2m.com

mailto:Scott.Parsons@tetratech.com

mailto:Lauren.Skuba@tetratech.com

http://www.tetratech.com/






 



 



 



17885 Von Karman Avenue, Suite 500, Irvine, CA 92614 



Tel 949.809.5000     Fax 949.809.5010     www.tetratech.com 



 



February 5, 2012 
 
United States Environmental Protection Agency 
Region 9, Superfund Division 
75 Hawthorne Street 
San Francisco, California 94105-3901 
 



Attention: Mr. Raymond Chavira 
 
Subject: Reinjection Well Installation and Pilot Study Work Plan (Revised 2/5/2013) 



Puente Valley Operable Unit 
Shallow Zone North of Puente Creek 
San Gabriel Valley Superfund Site Area 4 
Los Angeles County, California 



 
Dear Mr. Chavira: 
 
Please find enclosed:  
 



 One hard copy and one electronic copy of Tetra Tech’s response to comments from the 
United States Environmental Protection Agency (USEPA) on the Reinjection Well 
Installation and Pilot Study Work Plan dated January 11, 2013.  The USEPA’s comments 
were received by email on January 25, 2013; and 



 



 One hard copy and one electronic copy of the Reinjection Well Installation and Pilot 
Study Work Plan for the Puente Valley Operable Unit (PVOU) Shallow Zone (SZ) Eastern 
Plume Early Action (revised 2/5/2013). 
   



If you have any questions or require additional information please do not hesitate to call the 
undersigned at (949) 809-5222. 
 
Sincerely, 
Tetra Tech  
 
 
 
Scott Parsons 
Principal Engineer  
 
cc: Brad Barquest, United Technologies Corporation (e-mail) 



 Raymond Chavira, USEPA (e-mail) 
 Tom Perina, CH2MHill (e-mail and 2 hard copies) 













 
Tetra Tech 



17885 Von Karman Avenue, Suite 500 
Irvine, California 92614 



(949) 809-5000 
 



January 11, 2013 



Revised: February 5, 2013 



 



 



 



 



  



 



 



 



 



 



 



 



 



  



 



 



 



Prepared by:  
 



 



 



 



 
REINJECTION WELL INSTALLATION AND PILOT STUDY 



WORK PLAN 
 



PUENTE VALLEY OPERABLE UNIT 
SHALLOW ZONE NORTH OF PUENTE CREEK 



EASTERN PLUME EARLY ACTION 
SAN GABRIEL VALLEY SUPERFUND SITE, AREA 4 



LOS ANGELES COUNTY, CALIFORNIA 
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LIST OF ACRONYMS 



ASTM American Society of Testing and Materials 



ASCII American Standard Code for Information Interchange 



bgs below ground surface 



CFR Code of Federal Regulations 



CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 



CO2 carbon dioxide 



DOT United States Department of Transportation 



DWR State of California Department of Water Resources 



EM electromagnetic 



ESD Explanation of Significant Differences 



FSP
 



Field Sampling Plan 
o
F Degrees Fahrenheit 



g/cm
3
 grams per cubic centimeter 



gpm gallons per minute 



HASP Health and Safety Plan 



IDW Investigation derived waste 



IROD Interim Record of Decision 



lbs/gal pounds per gallons  



IZ Intermediate Zone 



LA Los Angeles 



LARWQCB Los Angeles Regional Water Quality Control Board 



MCL maximum contaminant level 



ml milliliters 



mg/L milligrams per liter 



MSDS Material Safety Data Sheet 



NPDES National Pollutant Discharge Elimination System 



NG Northrop Grumman Corporation 



NTUs Nephelometric Turbidity Units 



pdf portable document format 



psi pounds per square inch 



POTW Public-owned treatment works 



PVC polyvinyl chloride 



PVOU Puente Valley Operable Unit 



QAPP Quality Assurance Project Plan 



RA remedial action 



RAO remedial action objective 



RD remedial design 



SAP Sampling and Analysis Plan 



SGVWC San Gabriel Valley Water Company 



SOW statement of work 



SSHO Site Safety and Health Officer 



SWRCB State Water Resources Control Board 



SZ Shallow Zone 



TDS total dissolved solids 



TCE trichloroethene 



UAO Unilateral Administrative Order 
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ug/L micrograms per liter 



USCS Unified Soil Classification System 



USEPA United States Environmental Protection Agency 



UTC/Carrier United Technologies Corporation/Carrier Corporation 



VOA volatile organic analysis 



VOCs volatile organic compounds 
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1.0 INTRODUCTION 



United Technologies Corporation/Carrier (UTC/Carrier) entered into a Consent Decree with the 
United States Environmental Protection Agency (USEPA) to perform the interim Remedial 
Design (RD) and Remedial Action (RA) for the Puente Valley Operable Unit (PVOU) Shallow 
Zone (SZ) north of Puente Creek.  The activities that UTC/Carrier must perform in order to 
design, install, operate, maintain, monitor, and evaluate the PVOU SZ north of Puente Creek 
interim RA are described in the Statement of Work (SOW) attached to the Consent Decree as 
Appendix D.  The SOW is based on the Interim Record of Decision (IROD) (USEPA, 1998), as 
modified by the Explanation of Significant Differences (ESD) (USEPA, 2005). 



On behalf of UTC/Carrier, Tetra Tech has prepared this work plan to conduct a PVOU SZ 
reinjection pilot study at request of the USEPA.  The objectives of the reinjection pilot study are 
to collect data that will be utilized to evaluate the following: 



 The appropriate number of reinjection wells that will be required for full scale reinjection 
of the treated PVOU SZ Eastern Plume Early Action treated effluent; 
 



 The appropriate spacing of additional  reinjection wells (if required) associated with the 
PVOU SZ Eastern Plume Early Action; 
 



 The appropriate construction details (e.g.,  total depth and screen interval) of the PVOU 
SZ Eastern Plume Early Action reinjection wells; 
 



 The potential long-term influences (if any) on the movement of the PVOU SZ Eastern 
Plume that will result from the full scale reinjection of the PVOU SZ Eastern Plume Early 
Action treated effluent; and 
 



 The appropriate locations for wells to monitor the reinjection of the PVOU SZ Eastern 
Plume Early Action treated effluent per Los Angeles Regional Water Quality Control 
Board (LARWQCB) Order No. R4-2007-19 General Waste Discharge Requirements for 
Groundwater Remediation at Petroleum Hydrocarbon Fuels and/or Volatile Organic 
Compound Impacted Sites (File No. 01-116), which embodies all the relevant regulations 
under the California Code of Regulations for recycling of water for groundwater recharge.  
This order requires monitoring of changes in conditions within the treatment zone, 
defined for this application as the portion of the PVOU SZ in which reinjected water will 
migrate during the first five years of reinjection. 



The reinjection pilot study will be conducted at 13811 Amar Road in La Puente, California (the 
Site), which is the proposed location for the PVOU SZ Eastern Plume Early Action treatment 
facility (see Figures 1 and 2).  Prior to conducting the reinjection pilot study, Tetra Tech will 
install a reinjection well and up to three piezometers at the Site.  The reinjection well will be 
located near the eastern boundary of the Site as shown on Figure 3.  Pressure transducers will 
be installed in each of the piezometers, which will be located approximately 50 feet hydraulically 
downgradient from the reinjection well as shown on Figure 3, during the pilot study to aid in the 
evaluation of the hydraulic response to groundwater reinjection at specific depth intervals.   
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Pressure transducers will also be installed in wells MW 6-10I, MW 6-18, MW 6-19, MW 6-21, S-
05, and potentially the proposed PVOU Intermediate Zone (IZ) wells to be installed at the 
location labeled as PMW-1 in Figure 2,  to aid in the evaluation of the hydraulic response to 
groundwater reinjection greater distances from the reinjection well (see Figure 2).   



The USEPA informed UTC/Carrier that Northrop Grumman will be installing one or more PVOU 
IZ wells at PMW-1 (see Figure 2), and collecting discrete depth groundwater samples at 
approximately 10-foot intervals form the water table to approximately 350 feet below ground 
surface (bgs).  The field work associated with the reinjection well and associated piezometers 
will not begin until the USEPA has reviewed the PMW-1 groundwater quality and lithological 
data with UTC/Carrier and authorized UTC/Carrier to commence with the field work.   



Following the USEPA’s authorization to proceed, the reinjection well and piezometer field work 
will commence with the advancement and logging of the piezometer borehole to approximately 
275 feet bgs or the base of the PVOU SZ, whichever occurs first, as described in Section 2.0 of 
this Work Plan.  Tetra Tech will review the lithological information obtained from the piezometer 
borehole in collaboration with the USEPA to determine the final construction details for the 
reinjection well and the specific depth intervals at which the piezometers will be installed.  
Following USEPA’s approval of the specifications for the reinjection well and piezometers, the 
borehole will be converted to a nested triple completion piezometer and a reinjection well will be 
installed in a separate borehole approximately 50 feet upgradient from the piezometer as shown 
on Figure 3.   



The lithologic and geophysical data collected during the drilling activities will be reviewed, 
analyzed, and summarized along with the results from the subsequent pilot test in a Well 
Completion and Reinjection Pilot Study Report as described in Section 3.0 of this Work Plan.  
The Well Completion and Reinjection Pilot Study Report will include recommendations 
regarding: 1) the design parameters for the full scale reinjection well network (number of 
reinjection wells, well spacing, and well construction details); 2) potential influences (if any) to 
the movement of the PVOU SZ Eastern Plume from the reinjection of PVOU SZ Eastern Plume 
Early Action treated effluent; and 3) locations for the monitoring wells that will be required by 
LARWQCB Order No. R4-2007-19.   



The work proposed herein will conform to the USEPA-approved Remedial Design Sampling and 
Analysis Plan, Interim Shallow Zone Remedy, Puente Valley Operable Unit, City of Industry and 
La Puente, California (the SAP; GeoTrans, 2004a).  The SAP included a quality assurance 
project plan (QAPP) and a field sampling plan (FSP) attached as Appendix A to the USEPA-
approved Remedial Design Work Plan for the Installation and Testing of Extraction Wells, 
Interim Shallow Zone Remedy, Puente Valley Operable Unit, City of Industry and La Puente, 
California, (GeoTrans, 2004b).  The Remedial Design Work Plan for the Installation and Testing 
of Extraction Wells (GeoTrans, 2004b) was attached as Appendix B to the USEPA-approved 
Remedial Design Work Plan Interim Shallow Zone Remedy, Puente Valley Operable Unit, City 
of Industry and La Puente, California (GeoTrans, 2005).  All of the aforementioned documents 
listed above were attached to the Consent Decree. 



The work proposed herein will be performed by, or under the direction of, a registered civil 
engineer, registered geologist, or certified engineering geologist. 
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The work plan is organized as follows: 



 Section 1 provides background information, presents the Work Plan objectives, and 
provides the Work Plan organization; 
 



 Section 2 provides the procedures and methodologies that will be implemented to: 1) 
install and sample the proposed PVOU SZ reinjection well and nested triple completion 
piezometers and 2) perform a pilot reinjection study; 
 



 Section 3 summarizes the reinjection test analysis procedures; 
 



 Section 4 discusses community involvement activities associated with the work described 
herein;  
 



 Section 5 summarizes the reporting procedures; and  
 



 Section 6 cites references used in preparing this document. 



The following appendices are attached: 



 Appendix A - Health and Safety Plan; and 



 Appendix B - Example Field Documentation Forms.  



1.1 OBJECTIVES 



The objectives of this Work Plan are as follows: 



 Describe the intended purpose, location, and specifications of the proposed PVOU SZ 
reinjection well and piezometers; 



 Provide the procedures and methodologies that will be implemented to install, log and 
develop the proposed PVOU SZ reinjection well and piezometers; and 



 Provide the procedures and methodologies that will be implemented to conduct a pilot-
scale test of the proposed reinjection well to demonstrate the viability of the reinjection 
well (and similar wells if needed) for the discharge of treated PVOU SZ Eastern Plume 
Early Action effluent. 
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2.0 FIELD PROCEDURES 



This section presents the field procedures for installing the proposed PVOU SZ reinjection well, 
and associated piezometers, and conducting the pilot study.  The field coordinator, project 
manager, and contracts administrator will ensure that all appropriate permits, insurance 
requirements, contractual requirements, underground utility clearance, and site access 
agreements are in order before commencement of field activities. Appropriate agencies will be 
notified a minimum of two weeks prior to initiating any field work.  Community relations activities 
will be coordinated with the USEPA. 



All subcontractor personnel will provide documentation of adequate health and safety monitoring 
and training as required by the Health and Safety Plan (HASP), read the HASP, and sign the 
acknowledgment form.   A copy of the HASP is provided as Appendix A. The Site Safety and 
Health Officer (SSHO) will review the following information at pre-work health and safety 
meetings: 



 Project objectives; 
 



 Characteristics of the Site; 
 



 Contaminants of concern that may be encountered; and 
 



 Field health and safety procedures. 



The USEPA informed UTC/Carrier that Northrop Grumman will be installing one or more PVOU 
IZ wells at the location labeled as PMW-1, and collecting discrete depth groundwater samples at 
approximately 10-foot intervals form the water table to approximately 350 bgs.  The field work 
associated with the reinjection well and piezometers will not begin until the USEPA has 
reviewed the PMW-1 groundwater quality and lithological data with UTC/Carrier and authorized 
UTC/Carrier to commence with the field work.   



2.1 PERMITS 



Comprehensive Environmental Response Cleanup and Liability Act (CERCLA) response actions 
are exempted by law from the requirement to obtain federal, state, or local permits related to 
any activities conducted completely on-site.   The field activities described herein will be 
conducted completely on-site (as defined by CERCLA), and therefore these activities are 
exempted by law from the requirement to obtain federal, state, or local permits.  In lieu of 
obtaining federal, state and local permits, the work proposed herein will comply with the 
substantive requirements of applicable federal, state, and local permits.  It is noted that, local 
municipalities and agencies have in the past required UTC/Carrier to obtain permits for the 
PVOU SZ CERCLA-defined onsite activities conducted within their respective jurisdictions.  
Local municipalities and agencies may require the following permits and licenses for the on-site 
work (as defined by CERCLA):  



 San Gabriel Valley Water Company (SGVWC) Hydrant Use Permit; 











 



j:\utc\pvou\2013\reinjection well & pilot study\reinjection well_wp 20130205.docx      2-2                 TETRA TECH 



 City of La Puente Engineering Permit/Public Works Inspection/Permit; and 



 City of La Puente business license. 



A California Department of Water Resources (DWR) Water Well Drillers Report will be 
completed by the driller, reviewed by Tetra Tech, and submitted to the DWR as required after 
the field work has been completed.  If the aforementioned local municipalities and agencies 
honor the CERCLA permit exemption, the work will be conducted in accordance with the 
substantive requirements of the permits listed above.  Otherwise, Tetra Tech will obtain the 
permits, with the USEPA’s concurrence, and comply with the permit conditions in an effort to 
avoid potential project delays.   



2.2 PIEZOMETERS  



The borehole for the nested triple completion piezometers will be drilled by the rotosonic 
method, completed, developed, and sampled prior to commencing work on the reinjection well.   
Soil core samples will be collected from the borehole for the nested triple completion 
piezometers, logged, and submitted for sieve analysis to evaluate the lithology within the 
reinjection zone.  Borehole data will be reviewed in collaboration with the USEPA to determine 
the specific depth intervals at which the nested triple completion piezometers will be installed.  
Groundwater samples will be collected from each of the piezometers and submitted to a state-
certified laboratory for analysis for volatile organic compounds (VOCs), 1,4-dioxane, and 
perchlorate following development.  The groundwater quality data will be reviewed with the 
USEPA prior to commencing work on the reinjection well.  Work will not commence on the 
reinjection well until USEPA has reviewed and approved the groundwater quality data and 
proposed reinjection well location.   



2.2.1 Piezometer Drilling Procedures 



2.2.1.1 Equipment and/or Instrumentation 



The borehole for the nested triple completion piezometers will be advanced using rotosonic 
drilling equipment.  The diameter of the borehole for the nested triple completion piezometers 
will be approximately 10 inches for the approximately upper 200 feet and then reduced to 
approximately eight inches to the total depth of the piezometer borehole (approximately 275 feet 
bgs).   
 
2.2.1.2 Preparation 



A qualified driller will be selected to conduct the proposed field activities.  A qualified driller is 
one who has appropriate equipment capabilities, a license in the state of California (C-57), 
Hazardous Waste Site Training as specified by Code of Federal Regulations (CFR) 1910.120, 
and experience on similar projects. The experience requirement will apply for both the individual 
driller in the field and for the drilling company as a whole. 
 
Before the drill rig mobilizes to the borehole location, all down-hole drilling equipment will be 
steam-cleaned.  
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Field personnel will review available references such as well logs completed in the vicinity of the 
proposed drilling locations. This information will be reviewed with the drilling contractor to 
facilitate drilling and logging operations.  The drilling location will be identified in the field in 
coordination with the selected drilling subcontractor and the USEPA, with specific attention paid 
to avoiding any identified underground utilities, as well as maintaining a safe operational 
distance from the overhead utility wires. 
 
2.2.1.3 Drilling 



The borehole for the nested triple completion piezometers will be advanced to approximately 
275 feet bgs or the bottom of the PVOU SZ whichever occurs first.  The borehole diameter will 
be approximately 10 inches for the approximately upper 200 feet and then reduced to 
approximately eight inches to the total depth of the borehole (approximately 275 feet bgs) to 
enable installation of a nested triple completion piezometer.    



The rotosonic drilling method utilizes a drill bit that is physically vibrated up and down in addition 
to being pushed down and rotated.  The resulting cutting action forces a continuous core of the 
subsurface soils/rock into a core barrel for retrieval at typically 10-foot intervals. Soil cores will 
be collected and logged by the oversight geologist to characterize lithology.  A portion of soil 
core sample (approximately five-foot intervals and at lithologic changes) will be retained in 
marked chip trays for future reference during well design.  
 
Sieve analyses will be performed on representative soil core samples collected from the 
targeted screened intervals of the piezometer borehole to determine soil grain size distribution 
and evaluate the appropriate well screen opening and filter pack sizes for the piezometer and 
reinjection well. The sieve analyses will be performed in the field by a geologist or by the driller’s 
well construction material supplier.  The sieve analysis results will be reviewed with the USEPA 
prior to selecting the screen opening and filter pack sizes. 



2.2.2 Lithologic Logging 



2.2.2.1 Objective: 



Lithologic information collected during drilling activities will be used to verify the subsurface 
geologic conditions.  The objective of obtaining this information is to properly target the 
hydrostratigraphic intervals of interest for the screen placement of the individual nested triple 
completion piezometers and for the design of the reinjection well screen and filter pack of the 
reinjection well associated with this pilot test. 



2.2.2.2 Equipment and/or Instrumentation: 



Equipment used during lithologic logging varies depending on materials encountered and 
sample collection methods.  Field equipment used during logging may include any or all of the 
following items: hand lens, dropper bottle containing dilute hydrochloric acid, Munsell color 
chart, Unified Soil Classification System (USCS) classification chart, grain size chart, sample 
collection bags, sample collection sieve, chip tray, tape measure, and appropriate field forms. 
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2.2.2.3 Preparation: 



Field equipment and supplies will be acquired prior to commencing drilling and lithologic logging. 
Drill cutting or soil sample collection procedures and health and safety concerns will be 
reviewed with the field personnel and drilling subcontractor.  A logging station will be set up 
adjacent to the drilling rig. 



Field personnel will review available references such as boring logs in the vicinity of the 
proposed boring location.  This information will be reviewed with the drilling contractor to 
facilitate drilling and logging operations. 



2.2.2.4 Procedures: 



Take a sample of cuttings directly from the rotosonic core periodically, fill a volatile organic 
analysis (VOA) vial about 2/3 full with soil and top off with water, shake vigorously, and then 
allow the layer to settle.  Estimate the approximate percentages of clay, silt, and sand on the 
thickness of the layers in the VOA vial measured on the outside.   Photograph each VOA 
sample.  Document the photo number, depth interval, and visual descriptions in the field log 
book.  Include the photographs and visual descriptions of the VOA samples in the well logs and 
the well completion report   The VOA samples will be discarded along with other soil cuttings. 



All geologic/soil cuttings and samples will be logged according to the following procedures which 
utilize modified American Society of Testing and Materials (ASTM) Method D-2488: 



Textural Classification of Soil: 



 Record the approximate proportion of the following grain size fractions present in the 
sample: gravel, sand, silt, clay, and organic matter.  Estimate and record the predominant 
grain size(s) present within the gravel and sand fractions in the sample.  The on-site 
geologist will record drilling conditions that may affect the grain size; for example, the 
crushing of gravel into sand-sized grains. 
 



Color: 



 Compare the sample to Munsell color chart and provide hue and chroma values.  Provide 
a subjective description of soil color in accordance to the Munsell color chart.  For 
example, the description light brown, red-brown, or dark brown could be used in 
describing a sediment/soil which has an overall brown appearance. 



 
Coloration: 



 Describe the staining or overall color characteristics including mottling, uniformity, etc. 
 



Grain Type: 



 To the extent possible, describe the type of grains of the dominant grain size.  
Descriptors include quartz, rock fragment, fossil, and biological (shells, etc.). 
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Sorting: 



 Estimate the degree of sorting, or overall grain size distribution, of soil/sediment samples.  
Designate by using one of the following descriptors: poorly sorted, moderately sorted, or 
well sorted.  The descriptor “poorly sorted” (well graded) applies to soils/sediments in 
which there is a good representation of the continuum of particle sizes.  The descriptor 
“well sorted” (poorly graded) applies to soils/sediments in which most particles are 
approximately the same size.  The USCS refers to grain-size distribution as graded, 
which is opposite to sorting. 



 
Roundness: 



 Estimate the predominant roundness categories for the sand and gravel size fractions.  
The roundness categories are: very angular, angular, sub-angular, sub-rounded, 
rounded, and for gravel, striated, and faceted.  The on-site geologist will record actions of 
drilling bits or auger flights responsible for increasing the angularity of the sand or gravel 
size fractions in the sample in the field notes. 
 



Matrix: 



 Include a description of the finer material in the sample, if possible.  Classification 
requires a description as either matrix-supported or clast/grain-supported, with a 
description of the nature of the matrix material. 



 
Plasticity: 



 Determine the degree of plasticity for the lithologic sample.  Plasticity is the property in 
which a soil/sediment can be rapidly deformed or molded without rebounding elastically, 
changing volume, cracking, or crumbling.  Plasticity descriptors are: none, low, medium, 
and high. 



 
Cementation: 



 Describes the degree to which the formation material is indurated.  Descriptors include 
weak, moderate, and strong. 



 
Strength: 



 Describes the relative strength of the soil.  Descriptors include cohesive, non-cohesive, 
stiff, firm, soft, and loose. 
 



Lithologic Contact from Core or Cuttings: 



 Record the depth of each lithologic contact and thickness of each lithologic unit 
encountered. 
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2.2.3 Piezometer Installation 



The conceptual design of the nested triple completion piezometer is shown on Figure 4, and 
summarized below.  As previously discussed, final design will be determined in collaboration 
with the USEPA after the lithological logs are reviewed.   
 



 A piezometer extending from ground surface to approximately 115 feet bgs to monitor 
potential mounding in the vicinity of the water table during injection.  This piezometer will 
be constructed of  flush-threaded, 2 inch diameter polyvinyl chloride (PVC) Schedule 80, 
blank casing from ground surface to approximately 80 feet bgs, 2 inch diameter PVC 
Schedule 80, machine-cut 0.020-inch horizontal slot well screen from approximately 80 to 
110 feet bgs, and a 2 inch diameter PVC Schedule 80, five-foot long sump and a cap at 
the bottom of the casing string; 



 



 A piezometer extending from ground surface to approximately 200 feet bgs to monitor the 
aquifer response in a depth interval that  is within model layer 3 of the current PVOU 
FEFLOW model in this area.  This piezometer will be constructed of flush-threaded, 2 
inch diameter PVC Schedule 80, blank casing from ground surface to approximately 185  
feet bgs, 2 inch diameter PVC Schedule 80, machine-cut 0.020-inch horizontal slot well 
screen from approximately 185 to 195 feet bgs, and a 2 inch diameter PVC Schedule 80, 
five-foot long sump and a cap at the bottom of the casing string; 



 



 A piezometer extending from ground surface to approximately 275 feet bgs (or the base 
of the PVOU SZ, whichever occurs first).  This piezometer will be constructed of  flush-
threaded, 2 inch diameter PVC Schedule 80, blank casing from ground surface to 
approximately 250 feet bgs, 2 inch diameter PVC Schedule 80, machine-cut 0.020-inch 
horizontal slot well screen from approximately 250 to 270  feet bgs, and a 2 inch diameter 
PVC Schedule 80, five-foot long sump and a cap at the bottom of the casing string; 



 



 A sand-bentonite slurry seal will be installed between each of the screened zones to 
isolate and prevent vertical mixing between screened zones; 



 



 Casing centralizers at approximately 40-foot interval;  
 



 Filter pack consisting of #2/16 Monterey sand or equivalent from approximately 75 to 115 
feet bgs; approximately 180 to 200 feet bgs; and approximately 245 to 275 feet bgs; 



 



 A three-foot thick layer of transitional seal consisting of a #60 fine sand or equivalent 
sealing material above the filter pack of each piezometer to prevent migration of overlying 
cement;  



 



 Annular seal consisting of a 10.3 sack sand-cement-bentonite slurry from approximately 
three feet bgs to 72 feet bgs;  



 



 A three-foot concrete seal to just below the top of the piezometers; and 
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 Surface completion with a traffic-rated vault box with bolted lid.  
 
The assembled piezometers will be lowered to their desired depth and constructed from the 
bottom up as shown on Figure 4.  A tremie pipe will be lowered to the bottom of the borehole.  
Filter pack sand will be installed from the bottom up to five feet above the top of lower 
piezometer screen by tremie pipe.  A three-foot thick transition sand or equivalent sealing 
material will be installed above the filter pack by tremie pipe to prevent downward migration of 
overlying sealing materials.  The sand-bentonite slurry seal will be tremied in above the 
transition sand to seal the borehole between the bottom and middle piezometer.  A weighted tag 
line will be used to confirm the depth of the installed annular material inside the borehole. The 
above process will be repeated for installing the middle and upper piezometer annular materials.  
The sand-cement-bentonite slurry seal for the upper piezometer will be installed to 
approximately two to three feet bgs.  Concrete will be used for a surface seal around the 
wellhead to isolate the wellbore from surface runoff.  A flush-mounted heavy-duty, traffic-rated 
surface completion assembly with a water-tight well casing cap will be installed at the surface. 



2.2.4 Piezometer Development 



This section describes the procedures that will be implemented to develop each piezometer.   



2.2.4.1 Objective: 



The objectives of well development are to: 1) remove drilling and well construction residues and 
2) develop the gravel pack and aquifer.  The process will (as necessary) include a combination 
of well-enhancement activities that may include a combination of swabbing, bailing and 
pumping.   



2.2.4.2 Equipment and/or Instrumentation: 



Materials and additional equipment that may be necessary for well development include, but are 
not limited to, a surge block appropriately sized for the well casing, bailers sized for each well 
casing, down-hole nylon brush, air lift equipment, a down-hole pump, flow meter, a turbidity 
meter, and other incidental equipment required to accurately measure the flow rate, water 
levels, and turbidity. 



2.2.4.3 Preparation: 



All development equipment will be decontaminated prior to use at the site.  The total depth of 
the well and the depth to the water surface will be measured periodically prior to, during, and 
after development. 



2.2.4.4 Procedures: 



The development process is divided into two phases: initial development using the drilling rig 
and final development by a down-hole pump. 
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Initial Well Development: 



 Swabbing/surging and bailing operations will be conducted from the bottom of the screen 
to the top;  



 



 Initial development will be considered complete when the well discharge becomes visibly 
clear or turbidity of approximately 200 Nephelometric Turbidity Units (NTUs) has been 
reached; and 
 



 The water produced during the initial well development will be discharged to on-site 
tanks. The capacity of each tank will be approximately 20,000 gallons.   



Final Well Development: 



 After the completion of initial development, a submersible pump and its associated 
piping/tubing assembly will be installed inside the piezometer;  
 



 At regular intervals, the pump will be moved within the screen interval to change the flow 
patterns within the well and improve development; and 
 



 Development will be completed when the well discharge turbidity of approximately 50 
NTUs has been reached; the field parameters consisting of pH, temperature, turbidity, 
and electrical conductivity become stable; or pumping has been conducted for a 
maximum of two hours.  Three readings within 10 percent taken on a frequent basis will 
be used to determine stabilized field parameters. 



After completion of development pumping, the depth of the well will be measured to determine 
the amount of sediment deposited in the bottom. If the amount of sediment is greater than one 
foot, the sediment will be removed using a bailer. 



2.2.5 Well Sampling 



Following well development, a groundwater sample will be collected from each piezometer at 
pump discharge and submitted to a state-certified laboratory for analysis for volatile organic 
compounds (VOCs) by USEPA Method 8260B, 1,4-dioxane by USEPA Method 8270C, and 
perchlorate by USEPA Method 331.  One blind field duplicate sample will also be collected and 
analyzed for the same parameters.   



2.3 REINJECTION WELL BOREHOLE 



After the installation of the nested triple completion piezometer and USEPA concurrence, the 
reinjection well borehole will be advanced with either a rotosonic rig or a mud rotary rig to 
approximately 275 feet bgs or the bottom of the PVOU SZ, whichever occurs first.   



The reinjection well will be utilized in the reinjection pilot study and the anticipated full-scale 
reinjection well network.  A conceptual design for the reinjection well is included as Figure 5. 
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2.3.1 Rotosonic Drilling Method (Option 1) 



If the rotosonic drilling method is selected the diameter of the reinjection well borehole will be 
approximately 12 inches for the approximately upper 200 feet and then reduced to 
approximately 11 inches to the total depth of the reinjection well borehole (approximately 275 
feet bgs). The procedures for completing the reinjection well using the rotosonic method are 
described in the following sections.    



2.3.1.1 Lithologic Logging 



Lithologic information collected during drilling activities will be used to verify the subsurface 
geologic conditions.   



Equipment and/or Instrumentation: 



Equipment used during lithologic logging varies depending on materials encountered and 
sample collection methods.  Field equipment used during logging may include any or all of the 
following items: hand lens, dropper bottle containing dilute hydrochloric acid, Munsell color 
chart, USCS classification chart, grain size chart, sample collection bags, sample collection 
sieve, chip tray, tape measure, and appropriate field forms. 



Preparation: 



Field equipment and supplies will be acquired prior to commencing drilling and lithologic logging. 
Drill cutting or soil sample collection procedures and health and safety concerns will be 
reviewed with the field personnel and drilling subcontractor.  A logging station will be set up 
adjacent to the drilling rig. 



Field personnel will review available references such as boring logs in the vicinity of the 
proposed boring location.  This information will be reviewed with the drilling contractor to 
facilitate drilling and logging operations. 



Procedures: 



Rotosonic soil core will be collected and logged by the oversight geologist to characterize 
lithology.  A portion of soil core sample (approximately five-foot intervals and at lithologic 
changes) will be retained in marked chip trays for future reference. All geologic/soil cuttings and 
samples will be logged according to the following procedures which utilize modified ASTM 
Method D-2488: 



Textural Classification of Soil: 



 Record the approximate proportion of the following grain size fractions present in the 
sample: gravel, sand, silt, clay, and organic matter.  Estimate and record the predominant 
grain size(s) present within the gravel and sand fractions in the sample.  The on-site 
geologist will record drilling conditions that may affect the grain size; for example, the 
crushing of gravel into sand-sized grains. 
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Color: 



 Compare the sample to Munsell color chart and provide hue and chroma values.  Provide 
a subjective description of soil color in accordance to the Munsell color chart.  For 
example, the description light brown, red-brown, or dark brown could be used in 
describing a sediment/soil which has an overall brown appearance. 



 
Coloration:  



 Describe the staining or overall color characteristics including mottling, uniformity, etc. 
 



Grain Type: 



 To the extent possible, describe the type of grains of the dominant grain size.  
Descriptors include quartz, rock fragment, fossil, and biological (shells, etc.). 



 
Sorting: 



 Estimate the degree of sorting, or overall grain size distribution, of soil/sediment samples.  
Designate by using one of the following descriptors: poorly sorted, moderately sorted, or 
well sorted.  The descriptor “poorly sorted” (well graded) applies to soils/sediments in 
which there is a good representation of the continuum of particle sizes.  The descriptor 
“well sorted” (poorly graded) applies to soils/sediments in which most particles are 
approximately the same size.  The USCS refers to grain-size distribution as graded, 
which is opposite to sorting. 



 
Roundness: 



 Estimate the predominant roundness categories for the sand and gravel size fractions.  
The roundness categories are: very angular, angular, sub-angular, sub-rounded, 
rounded, and for gravel, striated, and faceted.  The on-site geologist will record actions of 
drilling bits or auger flights responsible for increasing the angularity of the sand or gravel 
size fractions in the sample in the field notes. 



 
Matrix: 



 Include a description of the finer material in the sample, if possible.  Classification 
requires a description as either matrix-supported or clast/grain-supported, with a 
description of the nature of the matrix material. 



 
Plasticity: 



 Determine the degree of plasticity for the lithologic sample.  Plasticity is the property in 
which a soil/sediment can be rapidly deformed or molded without rebounding elastically, 
changing volume, cracking, or crumbling.  Plasticity descriptors are: none, low, medium, 
and high. 
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Cementation: 



 Describes the degree to which the formation material is indurated.  Descriptors include 
weak, moderate, and strong. 



 
Strength: 



 Describes the relative strength of the soil.  Descriptors include cohesive, non-cohesive, 
stiff, firm, soft, and loose. 
 



Lithologic Contact from Core or Cuttings: 



 Record the depth of each lithologic contact and thickness of each lithologic unit 
encountered. 



2.3.1.2 Reinjection Well installation 



Final well construction details will be determined in collaboration with the USEPA following 
review and approval of the lithologic data obtained during the installation of the nested triple 
completion piezometer.  These details will be recorded on the Well Construction Form.  Prior to 
well construction, all materials present at the well site will be inventoried, measured, and 
documented in the field notebook.  The lengths of all well screen and casing sections will be 
measured and recorded to the nearest 0.01 foot.  A taper gauge will be used to measure the slot 
aperture on the screen sections. The field geologist will be responsible for observing and 
documenting as-built well construction. 



The reinjection well will be constructed with a removable pressure resistant seal (or equivalent) 
to support the pressurized reinjection (if necessary) of water while allowing access to the well 
and instrumentation during the pilot study. The sieve size of the well filter pack will be optimized 
to minimize the extent to which the aquifer sediments intrude within the gravel-pack material and 
reduce effective permeability.  It is anticipated that the reinjection well will be constructed so that 
an approximately 100 feet of blank casing will be present below the land surface (e.g., to 
approximately the static water table elevation). 



The conceptual groundwater reinjection-well design is presented as Figure 5.  As previously 
discussed lithological data collected during piezometer borehole drilling and associated sieve 
analysis results will be reviewed in collaboration with USEPA, and the final well design will be 
subject to the approval of the USEPA. The conceptual design assumes well construction 
materials will include either a six-inch or eight-inch (dependent upon the selected drilling 
method) inside copper-bearing steel diameter blank casing, 0.030-inch (30-slot) wire-wrapped, 
continuous-slot stainless steel well screen, and a bottom cap.  The lowermost section of casing 
(approximately 270 – 275 feet bgs) will consist of five feet of blank stainless steel casing to 
function as a sump.  A dielectrical couple will be placed at the connection point between the 
blank well casing and the well screen to minimize potential corrosion of the well materials.  The 
well casing will extend approximately three-feet above land surface to accommodate pilot test 
activities.     
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Centralizers will be placed on the well casing approximately every 40 feet from the base of the 
well to land surface to maintain a minimum two-inch clearance between the casing and the 
borehole wall and ensure effective placement of annular materials.  As additional insurance 
against bridging of annular materials, a tremie pipe will be used to install the filter pack and 
cement. 



Filter pack material will consist of clean #2/12 filter sand placed opposite of the screened 
intervals.  Approximately five feet of clean #2/12 filter sand will be placed above the screened 
interval.  Approximately three feet of fine-grained transition sand (#60 sand), followed by 
approximately three feet of a bentonite-sand seal, will be installed above the filter pack to 
prevent migration of overlying sealing material. 



Initial well development activities will be conducted prior to installation of sealing materials.  The 
development process is intended to remove the finer-grained sediments in the formation around 
the well screen.  As these sediments are removed, the gravel-pack placed around the well is 
anticipated to undergo some settling.  To minimize the settling, the tremie pipe used to install 
the filter-pack materials may be left in the borehole adjacent to the well casing until after 
development activities are concluded, then used to install replacement filter-pack materials and 
transition sand as needed to ensure that the final well construction prevents the intrusion of the 
well-seal materials into the screened interval.  The tremie pipe may then be used for 
emplacement of the well seal and sanitary seal or removed if judged inappropriate for the 
purpose by the driller. 



The annular well seal and the sanitary seal will consist of a 10.3 sack sand-cement and five 
percent bentonite slurry.  This seal will be placed in the borehole annular space from the top of 
the bentonite-sand seal to approximately two to three feet bgs.  Concrete will be used for a 
surface seal around the wellhead to isolate the wellbore from surface runoff.  A temporary 
water-tight well casing cap will be installed on the reinjection well following completion of the 
pilot study pending future wellhead modification activities to integrate the reinjection well into a 
reinjection-well network. The well construction details will be recorded on the Well Construction 
Form. 



2.3.1.3 Well Development 



This section describes the procedures that will be implemented to develop the reinjection well if 
installed inside a borehole drilled by rotosonic method.   



Objective 
 
The objectives of reinjection well development are to: 1) remove well construction residues, 2) 
develop the gravel pack and aquifer, and 3) maximize the ability of the well to convey reinjection 
water to the surrounding formation and overall efficiency of the well.  The process will include a 
combination of well-enhancement activities that may include a combination of swabbing, jetting 
and bailing; removing materials introduced into the casing during swabbing; the temporary 
installation of a down-hole test pump; and pumping and swabbing of the well until it meets the 
requirements of minimum sand production and maximum hydraulic efficiency.   
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Equipment and/or Instrumentation 
 
Materials and additional equipment that may be necessary for well development include, but are 
not limited to, a jetting tool, air-lifting equipment, a surge block appropriately sized for the well 
casing, bailers sized for each well casing, down-hole nylon brush, a down-hole pump, flow 
meters, a Rossum-type sand testing unit, turbidity meter, and other incidental equipment 
required to accurately measure the flow rate, water levels in the well, and sand production. 



Preparation 



All development equipment will be decontaminated prior to use at the site.  The total depth of 
the well and the depth to the water surface will be measured periodically prior to, during, and 
after development. 



Procedures 
 
The development process is divided into two phases: initial development using the drilling rig 
and final development by a down-hole pump. 



Initial Reinjection Well Development: 



 Swabbing/surging and/or bailing operations will be conducted from the bottom of the 
screen to the top, approximately 24 hours after the placement of the annular seal;   
 



 The water produced during the initial well development will be discharged to on-site 
tanks. The capacity of each tank will be approximately 20,000 gallons;   
 



 Initial development will be considered complete when the well discharge becomes visibly 
clear or turbidity of approximately 200 NTUs has been reached;  
 



 If necessary, after completion of the first phase of pumping, a dispersant (Baroid 
AquaClear PFD or USEPA-approved equivalent) will be applied to aid well development.  
The product will be mixed with clean water per the manufacturer’s directions (0.2% by 
volume) before injecting evenly across the screened sections of the well using a jetting 
tool to remove fine sediment from the producing formation and gravel pack; 
 



 Swabbing and bailing will continue after the product application; and 
 



 If sand, silt, or mud persists from the screen section being cleaned, additional swabbing 
and bailing will be performed until the section is cleaned of such material. 



Final Reinjection Well Development: 



 After the completion of initial development, a down-hole pump capable of producing 
approximately 200 gpm and its associated piping assembly will be installed;  
 











 



j:\utc\pvou\2013\reinjection well & pilot study\reinjection well_wp 20130205.docx      2-14                 TETRA TECH 



 The water produced during the final well development will also be discharged to on-site 
tanks. The capacity of each tank will be approximately 20,000 gallons; 
 



 At regular intervals, the pump will be moved within the screen interval to change the flow 
patterns within the well and improve development; 
 



 During the final development pumping, the rate of sand production will be measured by 
the driller using a Rossum Centrifugal Sand Sampler when appropriate;  
 



 Development will continue until field parameters consisting of pH, temperature, turbidity, 
and conductivity become stable; the turbidity reading of 50 NTUs have been reached; or 
pumping has been conducted for a maximum of four hours.  Three readings within 10 
percent taken on a frequent basis will be used to determine stabilized field parameters; 
and 
 



 As per USEPA’s request the final stages of reinjection well development pumping will be 
performed as a limited duration step drawdown test in an effort assess the wells specific 
capacity.  It is anticipated that a least two steps in the range of 30 and 60 gpm at up to 30 
minutes each will be performed.   



After completion of development pumping, the depth of the well will be measured to determine 
the amount of sediment deposited in the bottom. If the amount of sediment is greater than one 
foot, the sediment will be removed using a bailer. 



2.3.2 Mud Rotary Method (Option 2)  



This section describes the procedures for advancing the reinjection well borehole by optional 
mud rotary method.  The reinjection well borehole will be advanced to approximately 275 feet 
bgs or the bottom of the PVOU SZ whichever occurs first.  An eight-inch diameter (or as 
recommended by selected drilling subcontractor) pilot hole will be advanced and then 
geophysically logged.  Following logging, the reinjection well borehole will be reamed to 
approximately 14 inches in diameter prior to well installation.  The procedures for completing the 
reinjection well using the mud rotary method are described in the following sections.    



2.3.2.1 Lithologic Logging 



During pilot-hole drilling, collect soil cuttings from the mud shaker and also soil samples from the 
desander cyclone for visual description. Describe samples from both the mud shaker and the 
desander cyclone on the boring log.  A portion of each sample will be retained in marked chip 
trays for future reference.  



Logging Procedures 



All geologic/soil cuttings and samples will be logged according to the following procedures which 
utilize modified ASTM Method D-2488: 
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Textural Classification of Soil: 



 Record the approximate proportion of the following grain size fractions present in the 
sample: gravel, sand, silt, clay, and organic matter.  Estimate and record the predominant 
grain size(s) present within the gravel and sand fractions in the sample.  The on-site 
geologist will record drilling conditions that may affect the grain size; for example, the 
crushing of gravel into sand-sized grains. 



Color: 



 Compare the sample to Munsell color chart and provide hue and chroma values.  Provide 
a subjective description of soil color in accordance to the Munsell color chart.  For 
example, the description light brown, red-brown, or dark brown could be used in 
describing a sediment/soil which has an overall brown appearance. 



Coloration:  



 Describe the staining or overall color characteristics including mottling, uniformity, etc. 



Grain Type: 



 To the extent possible, describe the type of grains of the dominant grain size.  
Descriptors include quartz, rock fragment, fossil, and biological (shells, etc.). 



Sorting: 



 Estimate the degree of sorting, or overall grain size distribution, of soil/sediment samples.  
Designate by using one of the following descriptors: poorly sorted, moderately sorted, or 
well sorted.  The descriptor "poorly sorted" (well graded) applies to soils/sediments in 
which there is a good representation of the continuum of particle sizes.  The descriptor 
"well sorted" (poorly graded) applies to soils/sediments in which most particles are 
approximately the same size.  The USCS refers to grain-size distribution as graded, 
which is opposite to sorting. 



Roundness: 



 Estimate the predominant roundness categories for the sand and gravel size fractions.  
The roundness categories are: very angular, angular, sub-angular, sub-rounded, 
rounded, and for gravel, striated, and faceted.  The on-site geologist will record actions of 
drilling bits or auger flights responsible for increasing the angularity of the sand or gravel 
size fractions in the sample in the field notes. 



Matrix: 



 Include a description of the finer material in the sample, if possible.  Classification 
requires a description as either matrix-supported or clast/grain-supported, with a 
description of the nature of the matrix material. 
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Plasticity: 



 Determine the degree of plasticity for the lithologic sample.  Plasticity is the property in 
which a soil/sediment can be rapidly deformed or molded without rebounding elastically, 
changing volume, cracking, or crumbling.  Plasticity descriptors are: none, low, medium, 
and high. 



Cementation: 



 Describes the degree to which the formation material is indurated.  Descriptors include 
weak, moderate, and strong. 



Strength: 



 Describes the relative strength of the soil.  Descriptors include cohesive, non-cohesive, 
stiff, firm, soft, and loose. 



Lithologic Contact from Core or Cuttings: 



 Record the depth of each lithologic contact and thickness of each lithologic unit 
encountered. 



2.3.2.2 Drilling Fluid Testing 



Before drilling operations commence, the field coordinator and/or project manager will review a 
list of proposed drilling mud test equipment and drilling additives for suitability.  Drilling mud 
preparation and testing will be performed and controlled by the drilling contractor as it is integral 
to their drilling activities. Prior to drilling with mud, all circulation equipment that will come into 
contact with drilling mud will be thoroughly cleaned prior to mobilization to the site. The pH of 
the make-up water will be measured, and if necessary, soda ash (sodium carbonate), which 
softens the water by removing the calcium responsible for water hardness, will be added in 
accordance with the manufacturer’s specifications to raise the pH to a range of 9.0 to 9.5.  This 
level of pH maximizes the yield of drilling mud additives. 



Drilling mud will be made by adding a Wyoming-type bentonite drilling additive (e.g., Baroid 
Quik-Gel or equivalent) to the make-up water using the mixing hopper, and slowly circulating the 
mixture through the mud pump.  The additives will be added in accordance with manufacturer’s 
specifications until the desired weight and viscosity for the drilling mud are reached.  Typical 
concentrations of bentonite are 15 to 25 pounds per 100 gallons of make-up water.  Initially, 15 
pounds per 100 gallons will be used in an effort to control and maintain desirable viscosity 
ranges. During drilling, should higher viscosities be required to control borehole stability and to 
flush drill cuttings in gravels or poorly consolidated formation materials, a concentration of up to 
30 pounds of bentonite per 100 gallons may be used.  Any increase in viscosity will only be 
used to achieve effective drilling conditions and will be decreased when formation conditions 
allow.  If necessary, a natural cellulosic polymer (e.g., Quik-Trol LV) may be added to stabilize 
clays or permeable formations without significantly increasing mud viscosity.  











 



j:\utc\pvou\2013\reinjection well & pilot study\reinjection well_wp 20130205.docx      2-17                 TETRA TECH 



The optimal drilling mud will provide a thin filter cake on the borehole wall with low permeability 
and high suspension properties.  Drilling mud testing will be conducted to assess mud 
characteristics and to make necessary adjustments to obtain the mud properties appropriate for 
encountered subsurface conditions. The mud tests will include: 1) mud density, 2) mud 
viscosity, 3) filtration and cake thickness, 4) sand content, and 5) pH measurements. The testing 
schedule will depend on subsurface conditions encountered during drilling. A full mud test will 
be conducted approximately one hour after the initial volume has been mixed.  Thereafter, mud 
density, viscosity, and sand content will be tested approximately every four hours and filtration 
loss once a day under normal drilling conditions.  Mud tests will also be conducted when a 
change in subsurface conditions occurs, and will subsequently be conducted more frequently 
until subsurface conditions stabilize.  Mud samples will be collected near the return intake to the 
drill string from the mud circulation pit after suspended formation material has settled into the 
circulation pit. 



Mud Density Testing 



The mud density testing procedures apply only to mud rotary drilling.  Mud density controls 
hydrostatic pressure in the borehole. The mud balance device measures the solids content of 
un-weighted mud. Mud density affects drilling rate, borehole stability, transportation, and settling 
rate of cuttings. Excessive solids accumulation may cause loss of circulation and damage to the 
formation through permeability impairment. 



Mud density testing will be conducted using a mud balance kit. The balance will be used in 
accordance with manufacturer’s instructions. The following describes the general procedures 
associated with testing with a mud balance kit: 



 Fill the balance cup to capacity with fresh, screened mud; 
  



 Replace lid and rotate until firmly seated, making sure some mud is squeezed out the 
vent hole. Wipe or wash excess mud from the exterior of the balance, and dry. Then seat 
the balance with its knife edge on the stand and level it by adjusting the rider;  
 



 Read mud density from the edge of the rider as indicated by marker on the rider;  
 



 The desired mud density is generally less than 9.2 pounds per gallon (lbs/gal), depending 
on manufacturer’s product specifications and down-hole drilling conditions; and 
 



 Calibration will be checked by filling the cup with fresh water. The reading should be 8.34 
lbs/gal or 1.0 grams per cubic centimeter (g/cm3). If not, follow manufacturer’s 
instructions for equipment calibration. 



Mud Viscosity Testing 



The mud viscosity testing procedures apply only to mud rotary drilling.  Mud viscosity is a 
measure of the carrying capacity and gel development (“thickness” of the mud). Mud viscosity 
affects borehole cleaning, drilling rate, borehole stability, cuttings settling rate, and circulating 
pressure. "Low viscosity" is favored for effective cleaning at the bit face and rapid settling of 
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cuttings at the surface. "High viscosity" may be necessary to remove coarse sand from the 
borehole or to stabilize gravel.  However, high viscosity will retard settling of the cuttings at the 
surface. 



A Marsh funnel will used to measure mud viscosity in accordance with the manufacturer’s 
instructions. The following describes the general procedures associated with using a Marsh 
funnel: 



 With the funnel in an upright position, cover the drain orifice with a finger and pour the 
freshly collected mud sample through the screen into a clean funnel until the fluid level 
reaches the bottom of the screen (1,500 milliliters [ml]);  
 



 Remove the finger from the outlet and measure the time required for the mud to fill the 
receiving vessel to the one-quart (946 ml) level;  
 



 Measure the temperature of the mud used in the test; 
 



 Report the result to the nearest second as the Marsh funnel viscosity, at the temperature 
of measurement in degrees Fahrenheit; and  
 



 Depending on product specifications, the desired mud viscosity is approximately 36 to 55 
seconds per quart, although higher viscosities of 50 to 60 seconds may be necessary to 
stabilize sands and gravels in large diameter boreholes.  



Calibration can be checked by filling the funnel with fresh water at 70°F ± 5°F. Time of outflow 
for one quart (946 ml) should be approximately 26 seconds.  If readings deviate from this value, 
the funnel will be replaced. 



Filtration Loss and Cake Thickness Measurements 



Filtration and cake thickness are a measure of the ability of the mud to form a filter cake on the 
wall of the borehole under static conditions. Thickness affects borehole stability, ease of 
movement of the drill string, formation damage, and well development time. Mud filtration loss 
and cake thickness test will be conducted using a Baroid filter press or equivalent, in 
accordance with manufacturer’s instructions. The following describes the general procedures 
associated with testing using a Baroid filter press: 



 Use a carbon dioxide (CO2) cartridge (or other non-reactive, nonhazardous gas) to 
supply pressure to the test cell; 
 



 Turn the T-screw on the pressure regulator to the maximum outward position. Insert a 
CO2 cartridge into the knurled thimble. Tighten the threaded connector to perforate the 
cartridge; 
 



 Assemble the cell. Fill with mud nearly to the top, and fit the cap into place. Place the 
assembled cell in the frame and secure with the T-screw. Put a graduated cylinder under 
the filtrate tube. Open the valve to the pressure source; 











 



j:\utc\pvou\2013\reinjection well & pilot study\reinjection well_wp 20130205.docx      2-19                 TETRA TECH 



 Adjust the regulator T-screw until the gauge registers a pressure of 100 pounds per 
square inch (psi). Maintain the pressure for 30 minutes. Turn the regulator T-screw on the 
pressure regulator to the maximum outward position. Slowly open the relief-valve and 
relieve the pressure. Note the volume of filtrate to the nearest tenth of a cubic centimeter;  
 



 Remove the cell from the frame. Discard the mud; 
 



 Disassemble the cell. Wash the filter cake formed on the paper with a gentle stream of 
water to remove excess mud. Measure the thickness to the nearest 1/32 inch. Feel the 
cake for gritty material, stickiness, or other features of texture that may relate to 
performance of the mud; 
 



 Depending on the mud product specifications and drilling conditions, the desired filtration 
loss measurement is 13 to 15 cubic centimeters measured after 30 minutes; and 
 



 The desired wall cake thickness is 2/32 (1/16 inch). If necessary, add filtration control 
additives (e.g. Quik-Trol LV) to lower the filtration loss and to strengthen wall cake. 



Sand Content Measurement 



The sand content measurement procedures apply only to mud rotary drilling.  Excessive sand 
content may cause thick wall cake, which may result in formation damage and increased well 
development time. A mud sand content test will be conducted using a Baroid sand content test 
kit, or equivalent, in accordance with the manufacturer’s instructions. The following describes 
the general procedures of the testing method: 



 The Baroid sand content kit includes a two-inch diameter sieve (200 mesh), a funnel to fit 
the sieve, and a glass measuring tube marked for the volume of mud to be added in 
order to read the percentage of sand directly in the bottom of the tube; 
 



 Pour mud into the tube to the mark labeled "Mud to Here" Then add water to the mark 
labeled "Water to Here" Cover the mouth of the tube and shake; 
 



 Pour this mixture through the screen, and wash the solids from the tube with clean water 
onto the same side of the screen. Wash the sand on the screen with clean water to 
remove any residual mud; 
 



 Fit the funnel down over the top of the screen (side containing the sand) and invert, with 
the neck of the funnel in the mouth of the tube. Wash the sand back into the tube with 
clean water sprayed on the screen, and allow the sand to settle; 
 



 Observe the quantity of sand settled in the calibrated tube as sand content in percent by 
volume of the mud; and 
 



 The desired sand content is less than two percent by volume. 
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pH Measurement 



The pH measurement procedures apply only to mud rotary drilling.  Because the performance of 
bentonite is greatly reduced in acidic environments, the pH of the drilling make-up water and 
mud will be measured and adjusted if required. The pH test will be conducted using the 
following general procedures: 



 Use paper colorimetric pH test strips allowing measurement of 0.5 pH over an entire pH 
range or a pH meter to measure pH of the make-up water and the drilling mud. Follow 
manufacturer’s instruction for test strip use; 
 



 Place the indicator strip in the water or mud and allow it to remain until the color has 
stabilized; 
 



 Compare the colors of the strip with the color standard provided and estimate the pH of 
the water or mud; 
 



 Report the pH of the water or mud to the nearest 0.5 pH units; and 
 



 The desired pH range of the make-up water and drilling mud is 9.0 to 9.5, which will 
maximize the yield of the drilling mud. If necessary, the pH may be raised by adding soda 
ash (sodium carbonate). 



2.3.2.3 Geophysical Logging  



If the injection well borehole is advanced using the mud rotary method, a suite of down-hole 
geophysical logs will be conducted within the open borehole, upon reaching total depth of the 
reinjection pilot borehole.  The objective of the geophysical logging is to assist in identifying 
lithology and water-bearing zones, and selecting the specific depth intervals at which the 
piezometers will be installed.  



Geophysical logging will be performed by a geophysical subcontractor.  Geophysical logs will 
include resistivity (single point, 16-inch, 64-inch, and guard), spontaneous potential, natural 
gamma, neutron, caliper, and deviation.   



Logging will be in accordance with the logging subcontractor's protocols.  Logging details will be 
recorded on documentation forms, or in project notebooks in the field, and subsequently 
provided in an electronic format.  Logging equipment that enters the well bore will be 
decontaminated by steam-cleaning or with a non-phosphate detergent wash followed by a 
potable water rinse. 



The following procedures will be used during the borehole geophysical logging program: 



 Prior to logging, the selected geophysical contractor will receive information about the 
site, such as local geology and field logistics.  Available borehole information will be 
provided to the contractor.  The methodology to be used to generate the suite of logs will 
be discussed and agreed upon with  the contractor prior to initiating the field activities;  
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 As the borehole nears completion, the geophysical logging contractor will be notified so 
that the logging truck will arrive prior to “tripping” the drill pipe out of the borehole.  The 
geophysical contractor should be notified a minimum of 24 hours in advance. Applicable 
information will be given at that time including site location, name and phone number of 
representative, borehole name/number, approximate time borehole will be ready, and 
borehole conditions.  A request will be made for use of the same logging unit and 
operator used previously on the project; 
 



 Immediately prior to logging, the drilling mud will be thinned appropriately and circulated 
for a minimum of 20 minutes to ensure uniform mud conditions in the borehole; 
 



 The on-site geologist will be responsible for informing the logging engineer of the desired 
scales.  Scales should remain consistent for each logged borehole.  Possible scales for 
the project will be discussed prior to field logging; 
 



 Logging speed must be appropriate to the data needs and the type of probe used for 
each log.  Logging speeds will be discussed prior to the logging program;  
 



 Logging instruments and tools will be decontaminated with fresh potable water or a 
steam cleaner between boreholes.  All rinse waters will be stored with the other waste 
products to be disposed of in an appropriate manner; 
 



 All curves will be checked for excessive drift and spurious “spikes or noise”.  Only up-logs 
will be used to generate hard copies of the collected data.  Borehole washouts will be 
identified and compared with the log curves.  All off-scale readings and drift adjustments 
must be marked on the logs, and all curves identified and labeled; and   
 



 A field copy of the log will be provided to the field geologist immediately after the logging 
run and inspected before rigging down.  Final log prints will be furnished to the USEPA 
within ten days of completing the last logging run.  In addition, the geophysical logs will 
be furnished in portable document format (pdf) and American Standard Code for 
Information Interchange (ASCII) format on a compact disk within ten days of completing 
the last logging run. 



2.3.2.4 Reinjection Well Installation 



Objective 



The reinjection well will be utilized in the reinjection pilot study and the anticipated full-scale 
reinjection well network.  A conceptual design for the reinjection well is included as Figure 5. 



Equipment 



Final well construction details will be determined in collaboration with the USEPA following 
review and approval of the lithologic data obtained from the installation of the adjacent nested 
triple completion piezometer.  Prior to well construction, all materials present at the well site will 
be inventoried, measured, and documented in the field notebook.  The lengths of all well screen 
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and casing sections will be measured and recorded to the nearest 0.01 foot.  A taper gauge will 
be used to measure the slot aperture on the screen sections. The field geologist will be 
responsible for observing and documenting as-built well construction. 



The reinjection well will be constructed with a removable pressure resistant seal (or equivalent) 
to support the pressurized reinjection (if necessary) of water while allowing access to the well 
and instrumentation during the pilot study. The sieve size of the well filter pack will be optimized 
to minimize the extent to which the aquifer sediments intrude within the gravel-pack material and 
reduce effective permeability.  It is anticipated that the reinjection well will be constructed so that 
an approximately 100 feet of blank casing will be present below the land surface (e.g., to 
approximately the static water table elevation). 



The conceptual groundwater reinjection-well design is presented as Figure 5.  As previously 
discussed lithological data obtained from the installation of the adjacent the nested triple 
completion piezometer (including visual observations and sieve analysis results) will be 
reviewed in collaboration with USEPA, and the final well design will be subject to the approval of 
the USEPA. The conceptual well design assumes well construction materials will include an 
eight-inch (if mud rotary drilling method is selected) inside diameter copper-bearing steel blank 
casing, 0.030-inch (30-slot) wire-wrapped, continuous-slot stainless steel well screen, and a 
bottom cap.  The lowermost section of casing (approximately 270 – 275 feet bgs) will consist of 
five feet of stainless steel blank casing to function as a sump.  A dielectrical couple will be 
placed at the connection point between the upper blank well casing and the well screen to 
minimize the likelihood corrosion of the well materials.  The well casing will extend 
approximately three-feet above land surface to accommodate pilot test activities.     



Centralizers will be placed on the well casing approximately every 40 feet from the base of the 
well to land surface to maintain a minimum two-inch clearance between the casing and the 
borehole wall and ensure effective placement of annular materials.  As additional insurance 
against bridging of annular materials, a tremie pipe will be used to install the filter pack and 
cement. 



Filter pack material will consist of clean #2/12 filter sand placed opposite of the screened 
intervals.  Approximately five feet of clean #2/12 filter sand will be placed above the screened 
interval.  Approximately three feet of fine-grained transition sand (#60 sand), followed by 
approximately three feet of a bentonite-sand seal, will be installed above the filter pack to 
prevent migration of overlying sealing material. 



Initial well development activities will be conducted prior to installation of sealing materials.  The 
development process is intended to remove the finer-grained sediments in the formation around 
the well screen and the mass from the mud-rotary well skin.  As these sediments are removed, 
the gravel-pack placed around the well is anticipated to undergo some settling.  To minimize the 
settling, the tremie pipe used to install the filter-pack materials may be left in the borehole 
adjacent to the well casing until after development activities are concluded, then used to install 
replacement filter-pack materials and transition sand as needed to ensure that the final well 
construction prevents the intrusion of the well-seal materials into the screened interval.  The 
tremie pipe may then be used for emplacement of the well seal and sanitary seal or removed if 
judged inappropriate for the purpose by the driller. 
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The annular well seal and the sanitary seal will consist of a 10.3 sack sand-cement and five 
percent bentonite slurry.  This seal will be placed in the borehole annular space from the top of 
the bentonite-sand seal to approximately two to three feet bgs.  Concrete will be used for a 
surface seal around the wellhead to isolate the wellbore from surface runoff.  A temporary 
water-tight well casing cap will be installed on the reinjection well following completion of the 
pilot study pending future wellhead modification activities to integrate the reinjection well into a 
reinjection-well network. The well construction details will be recorded on the Well Construction 
Form. 



2.3.2.5 Well Development 



This section describes the procedures that will be implemented to develop the reinjection well.   



Objective 



The objectives of reinjection well development are to: 1) remove drilling fluids and well 
construction residues, 2) develop the gravel pack and aquifer, and 3) maximize the ability of the 
well to convey reinjection water to the surrounding formation and overall efficiency of the well.  
The process will include a combination of well-enhancement activities that may include a 
combination of air-lift pumping, swabbing, jetting and bailing; removing materials introduced into 
the casing during swabbing; the temporary installation of a down-hole test pump; and pumping 
and swabbing of the well until it meets the requirements of minimum sand production and 
maximum hydraulic efficiency.   



Equipment and/or Instrumentation 



Materials and additional equipment that may be necessary for well development include, but are 
not limited to, a jetting tool, air-lifting equipment, a surge block appropriately sized for the well 
casing, bailers sized for each well casing, down-hole nylon brush, a down-hole pump, flow 
meters, a Rossum-type sand testing unit, and other incidental equipment required to accurately 
measure the flow rate, water levels in the well, and sand production. 



Preparation 



All development equipment will be decontaminated prior to use at the site.  The total depth of 
the well and the depth to the water surface will be measured periodically prior to, during, and 
after development. 



Procedures 



The development process is divided into two phases: initial development using the drilling rig 
and final development by a down-hole pump. 



Initial Reinjection Well Development 



 Airlift methods, using an open ended airlift-pipe with associated upward-turned eductor 
jet inside a four-inch diameter eductor pipe or equivalent, will be used approximately 24 
hours after the placement of the annular seal;   
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 The water produced during the initial well development will be discharged to on-site 
tanks. The capacity of each tank will be approximately 20,000 gallons;   
 



 Initial development will be considered complete when the well discharge becomes visibly 
clear or turbidity of approximately 200 NTUs has been reached;  
 



 Swabbing/surging and jetting operations will be conducted from the bottom of the screen 
to the top; 
 



 Screen sections will be swabbed and/or jetted until cleaned of drilling fluids; 
 



 If necessary, after completion of the first phase of pumping, a dispersant (Baroid 
AquaClear PFD or USEPA-approved equivalent) will be applied to aid well development.  
The product will be mixed with clean water per the manufacturer’s directions (0.2% by 
volume) before injecting evenly across the screened sections of the well using a jetting 
tool to remove mud and sediment from the producing formation and gravel pack; 
 



 Swabbing will continue after the product application; 
 



 Airlift pumping will commence after swabbing. During pumping, the drill pipe will be 
moved slowly, up and down, to achieve a swabbing action; and  
 



 If sand, silt, or mud persists from the screen section being cleaned, additional swabbing 
and pumping will be performed until the section is cleaned of such material. 



Final Reinjection Well Development 



 After the completion of initial development, a down-hole pump capable of producing 
approximately 200 gpm and its associated piping assembly will be installed;  
 



 The water produced during the final well development will also be discharged to on-site 
tanks.  It is assumed that three tanks will be necessary to contain the total development 
water.  The capacity of each tank will be approximately 20,000 gallons; 
 



 At regular intervals, the pump will be moved within the screen interval to change the flow 
patterns within the well and improve development; 
 



 During the final development pumping, the rate of sand production will be measured by 
the driller using a Rossum Centrifugal Sand Sampler when appropriate;  
 



 Development will continue until field parameters consisting of pH, temperature, turbidity, 
and conductivity become stable; the turbidity reading of 50 NTUs have been reached; or 
pumping has been conducted for a maximum of four hours.  Three readings within 10 
percent taken on a frequent basis will be used to determine stabilized field parameters; 
and 
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 As per USEPA’s request the final stages of reinjection well development pumping will be 
performed as a limited duration step drawdown test in an effort assess the wells specific 
capacity.  It is anticipated that a least two steps in the range of 30 and 60 gpm at up to 30 
minutes each will be performed.   



After completion of development pumping, the depth of the well will be measured to determine 
the amount of sediment deposited in the bottom. If the amount of sediment is greater than one 
foot, the sediment will be removed using a bailer. 



2.4 SITE SECURITY  



Prior to initiation of any intrusive activities, the site operational areas will be secured with 
temporary orange fencing (or equivalent).  Access/egress to the site will be limited to Amar 
Road, unless specific conditions arise that require access/egress to occur from Sunset Avenue.   



An assessment of site operational noise during drilling actives will be performed, and 
approximately eight-feet-high sound barrier will be deployed as necessary.  Sources of these 
devices will be identified and be readily available should site conditions warrant their use.  



2.5 REINJECTION PILOT STUDY 



2.5.1 Objective 



The objective of the pilot study is to demonstrate the viability of the reinjection well construction 
and aquifer for long-term full-scale discharge of treated PVOU SZ groundwater.  The reinjection 
pilot study will commence with a step test. The intent of the step test will be to inject water in a 
series of sequentially stepped reinjection rates beginning at 100 gpm and progressing to 400 
gpm at 100gpm increments at one-hour intervals.  If the step test data indicate that the capacity 
of the reinjection well exceeds 500 gpm, additional steps may be added to evaluate the 
maximum capacity of the reinjection well.  Conversely, if the step test data indicate the capacity 
of the reinjection well is less than 400 gpm, the increments and reinjection rates will be modified 
accordingly.  The final injection rate will be maintained for up to 24 hours. The final reinjection 
rate, assumed to be 400 gpm for the purposes of this work plan, will be determined in 
collaboration with the USEPA.   The series of stepped and limited duration constant injection 
rates will be hydraulically monitored at the nested triple completion piezometers, MW 6-10I, 
PMW-1 (the proposed PVOU IZ well not yet installed) if available and applicable, MW 6-18, MW 
6-19, MW 6-21, and S-05, and the injection well to evaluate aquifer responses to the reinjection 
test. 



Water for the reinjection testing will be obtained from a nearby fire hydrant.  Prior to initiation of 
testing, a permit will be obtained from the SGVWC.  In-line equipment such as valves, pressure 
gauges and flow meters will be selected to be compatible with expected flow rates and 
pressures associated with fire hydrant supply.  Pressure will be regulated using an inline 
reducer as necessary. 
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2.5.2 Preparation/Equipment 



Figure 6 provides a conceptual schematic of the piping and instrumentation that will be installed 
from the fire hydrant to the reinjection well.  A flow meter provided by SGVWC will be installed at 
the fire hydrant for billing purposes.   This SGVWC-provided flow meter will be installed and 
operated per SGVWC requirements. Flex hose or PVC piping will connected to the discharge of 
the SGVWC-provided flow meter and convey the fire hydrant water to the wellhead where a  
three-inch diameter schedule 80 PVC pipe (reinjection tubing) will be installed in the reinjection 
well to a depth of approximately 105 feet bgs (a depth of approximately five feet beneath the 
static water surface of approximately 100 feet bgs The reinjection tubing will be anchored at the 
wellhead using a fixed plate or equivalent stabilization to prevent it from shifting while 
maintaining a seal within the well casing to support the pressurized reinjection of water (if 
necessary).   The reinjection tubing will be instrumented with a valve to allow adjustment and 
shut-off of flow.   



A manual read pressure gauge will be placed on the three-inch diameter schedule 80 PVC 
reinjection tubing immediately before the tubing enters the reinjection well.  The pressure gauge 
will have a range of 0 to 200 pounds per square inch (psi) with an accuracy of 3% first 1/3 of 
scale, 2% middle 1/3 of scale, and 3% last 1/3 of scale. 



A second flow meter will be placed at the injection well to monitor injection flow and total volume 
injected during the pilot study.  This flow meter will be capable of monitoring injection flow rates 
and volumes from 50 to 500 gpm with an accuracy of +/- 2% of nominal flow.  The maximum 
operating pressure will be 150 psi or greater.   



A pressure transducer (non-vented, pressure rated for a depth of 25-75 feet with a resolution of 
0.01 feet) will be installed at a depth of approximately 25 feet below the water surface in each 
injection test piezometer and wells MW 6-10I, PMW-1, MW 6-18, MW 6-19, MW 6-21, and S-5 
(See Figure 2).  An additional pressure transducer will also be installed within the reinjection 
well (non-vented, pressure rated for a maximum depth of 328 feet with an accuracy of ± 0.164 
feet) will be installed at a depth of approximately 75 feet below the water surface). The wellhead 
water supply components will be connected to a nearby fire-hydrant. 



Each of the pressure transducers will be programmed to record at one-minute intervals for a 
period of time beginning at least 24 hours prior to test initiation.  The data loggers installed at 
the nested triple completion piezometer and reinjection well piezometer will be programmed to 
record at five-second intervals during the reinjection phase of the test.  A barometric pressure 
sensor will be located at or nearby the piezometers or reinjection well, and set to collect 
atmospheric pressure readings at approximately the same interval and for the same duration as 
the pressure transducers. 



2.5.3 Procedures 



An anticipated sequence of events is presented below: 



 Install the reinjection piping and instrumentation described in Section 2.5.2; 
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 Program and install pressure transducers in the reinjection well, the reinjection pilot study 
piezometers, MW 6-10I, the  PMW-1 well(s) if available and applicable,  MW 6-18, MW 6-
19, MW 6-21, and S-5 (see Figure 2); 
 



 Program and install a barometric pressure sensor;  
 



 Collect and record pre-test manual water-level measurements from the reinjection well, 
the reinjection pilot study piezometers, MW 6-10I, the PMW-1 well(s), MW 6-18, MW 6-
19, MW 6-21, and S-5 (see Figure 2); 



 Initiate reinjection - Begin pumping fire hydrant water into the reinjection well at 100 gpm.  
Record water levels by hand in reinjection well and reinjection pilot study nested triple 
completion piezometers as frequently as possible for first 30 minutes, approximately 
every five minutes during the next 30-miniute portion of the step-test  and at 
approximately 30 minute intervals afterwards; 



 To minimize (i) the safety risks associated with night work and working in public streets; 
and (ii) the public nuisance that would be created by implementing the necessary traffic 
control for numerous water level measurements over a 24-hour period,  pre-test and 
post-test manual water level measurements will only be collected from Wells MW 6-10I, 
PMW-1 if available and applicable, MW 6-18, MW 6-19, MW 6-21, and S-5 during 
daylight hours; 
 



 At approximately one-hour intervals – Increase injection rate by 100 gpm to a maximum 
of 400 gpm; and 



 The step test data will be reviewed by the project hydrogeologist. If the step test data 
indicate the capacity of the reinjection well is less than 400 gpm, the increments and 
reinjection rates will be modified accordingly.  If the decision is made to reinject water at 
rates significantly above 400 gpm or significantly below 100 gpm, it may be necessary to 
replace the flow meter and/or other piping and instrumentation at the reinjection well 
head.  These decisions will be made in the field by the project hydrogeologist. 



 
Conduct the constant rate test by injecting the fire hydrant water at a constant rate of 
approximately 400 gpm for up to approximately 24 hours. Cease injection after approximately 24 
hours of injection at 400 gpm.  Record water levels by hand in the reinjection well and the 
reinjection pilot study nested triple completion piezometers as frequently as possible for first 30 
minutes, every five minutes for the next 30 minutes, every 10 minutes for the second hour, then 
every hour for up to 12-hours during the recovery period. 



 
If the constant injection rate of 400 gpm cannot be sustained in the field due to supply issues, or 
other unforeseen problems, the maximum rate may be held constant for a shorter duration or at 
a lower yet sustainable rate for the duration of the pilot study. The pressure transducers will be 
left  in their respective wells until recovery has occurred to within approximately 90 percent of 
the pre-test conditions, or until  water levels do not change by more than 0.05 feet over the 
course of an hour (whichever occurs first). 
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2.5.4 Documentation 



Activity documentation forms will be used to record daily field activities including, but not limited 
to, field observations, lithologic logs, well construction details, development activities, measured 
pumping/injection rates, development-related water-quality parameters, and water-level 
measurements.  Examples of these forms are provided in Appendix B. 



Field personnel will maintain a daily logbook of field activities documenting field events.  The 
daily log will be recorded in a bound record book with numbered pages in ink, single line and 
initialed cross-outs and will include the following: 



 Date and time of starting work; 
 



 Weather conditions; 
 



 Names of field personnel conducting work; 
 



 Purpose of field activity; 
 



 Description of work area and sampling location; 
 



 Description of field activities, including any deviation from the work plan and reasons for 
such deviations; and 
 



 Relevant field observations. 



2.5.5 Equipment Decontamination 



Decontamination is required to prevent cross-contamination within a site or between sites.  The 
level of decontamination procedures required will vary depending upon the level of 
contamination anticipated or encountered on a site.  This procedure is meant to ensure that 
equipment used at the site does not bring contaminants to the site or remove contaminants from 
the site. 



Drill rigs, support vehicles, and associated drilling tools and equipment will be cleaned prior to 
arriving on-site, and cleaned again on-site (if necessary), prior to the commencement of drilling, 
to minimize the potential for cross-contamination.  Decontamination water will be stored in either 
a portable water tank or drums. 



All down-hole drilling equipment and associated tools will be cleaned prior to arrival at the site 
and between boreholes. All down-hole sampling equipment will be cleaned between samples 
by: 



 Scrubbing with potable water to remove soil particles; 
 



 Washing with a non-phosphate detergent; and 
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 Rinsing with potable water. 



2.6 INVESTIGATION DERIVED WASTE DISPOSAL 



All investigation derived waste (IDW) will be temporarily contained, labeled and stored onsite in 
Department of Transportation (DOT)-approved containers.  Solid waste materials (i.e. cuttings) 
will be stored onsite separately from liquid waste materials (i.e. purge water, wash and 
decontamination rinse water).  Field logs will include serial numbers of bins and tanks. All 
containers that are used to hold drilling-derived waste will be secured at the drill site by closing 
and securing the lids.  Waste water generated during purging or decontamination activities will 
be stored in 55-gallon drums or storage tanks onsite.  Drums, bins, and tanks will be labeled 
with date accumulation began, contents, and source.  



Solids, drilling mud (if applicable), and waste water will be characterized by collecting 
representative samples, as necessary, to determine disposal options.  Depending upon the size 
of the container, one sample may be sufficient for characterization, or several samples may be 
composited in the field.  Generally a minimum of one sample will be collected for each 10 cubic 
yards of solid waste, each roll-off bin, or tank for disposal of drilling wastes at an approved off-
site facility.  It is anticipated that each sample will be submitted for the following analyses: 



 VOCs by USEPA Method 8260B; 
 



 1,4-dioxane by USEPA Method 8260SIM; 
 



 Perchlorate by USEPA Method 314.0; 
 



 California Assessment Metals by USEPA Method 6010B/7471A; and 
 



 Total Petroleum Hydrocarbons by USEPA Method 8015B. 



Waste drilling mud samples (if applicable) submitted to the laboratory are expected to meet the 
requirements for acceptance at respective waste disposal or treatment facilities as non-
hazardous waste.  Copies of the waste manifests, laboratory data sheets, and chain-of-custody 
forms will be provided in a final report.   



It is anticipated that water decanted from drilling mud (if applicable) and equipment 
decontamination water will be removed from the storage containers using vacuum trucks and 
transported to an appropriate UTC-approved disposal facility, such as Crosby & Overton, Inc. in 
Long Beach, California, by a licensed hauler. At the disposal facility the water is treated and 
discharged under permit to the local publicly owned treatment works (POTW).  



Soil cuttings will be transported to a UTC-approved disposal facility, such as Class III Chiquita 
Canyon Landfill in Castaic, California, by a licensed hauler.  Personal protection equipment and 
refuse generated during the drilling activities will be containerized and disposed of as general 
waste off site.  











 



j:\utc\pvou\2013\reinjection well & pilot study\reinjection well_wp 20130205.docx      2-30                 TETRA TECH 



Hazardous wastes are not expected to be encountered onsite based on previous investigations 
in the area.  If encountered, hazardous waste water will be transported to a UTC-approved 
facility such as a Crosby & Overton facility in Long Beach, treated, and discharged under permit 
to the local POTW. If hazardous solid wastes are encountered, they will be transported to a 
UTC-approved Class I facility such as Clean Harbors, Buttonwillow Landfill in Kern County, 
California by a licensed hauler. 
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3.0 PILOT STUDY EVALUATION AND ANALYSIS 



The data collected during the well installation, well development, and pilot reinjection study will 
be evaluated to determine design parameters for full-scale implementation of a reinjection well 
system for PVOU SZ Eastern Plume Early Action treated groundwater.  Lithological information, 
geophysical logs, pressure transducer data and flow rate readings will be discussed with the 
USEPA as information becomes available and as described in the preceding sections.  Well 
lithologic logs, geophysical logs (PDF and ASCII) if applicable, pressure transducer data and 
flow rate readings (in spreadsheet format) will be provided to the USEPA upon completion of the 
field work and data download. 



3.1 DATA ORGANIZATION 



Pre-reinjection groundwater analytical results, lithologic logs, geophysical logs (if applicable), 
well-construction diagrams, well-development records, injection-rate logs, manual and 
automated (pressure transducer) water level measurements will be collected and organized for 
ease of interpretation.  Pressure transducer data will include the atmospheric/barometric data 
collected during testing.   



3.2 ANALYTICAL DATA 



Analytical results associated with the groundwater samples collected from the nested triple 
completion piezometers will be presented and discussed to document existing (pre-reinjection) 
site conditions. 



3.3 REINJECTION PERFORMANCE 



Data associated with the reinjection pilot study performance (including pre-test groundwater 
elevations, pilot test water reinjection rates and durations, reinjection well and aquifer responses 
to the pilot test water reinjection rates and durations, aquifer responses and potential influences 
(if any) to the movement of the PVOU SZ Eastern Plume from the reinjection, and implications 
for the design and implementation of the PVOU SZ Eastern Plume Early Action, as well as the 
full scale PVOU SZ Eastern Plume remedial design. 



3.4 HYDRAULIC TESTING ANALYSIS 



Data from the downhole pressure transducers will be analyzed using AQTESOLV (Hydrosolve, 
2008), following barometric pressure correction. Injection analysis is conducted in similar 
fashion to aquifer testing.   Using various solution-evaluation structures for step-drawdown test 
analysis, AQTESOLV will be used to fit theoretical parameterizations to the observed data 
collected in each well.    Each of the solutions utilized will provide an estimate for the aggregate 
aquifer transmissivity and storage.  These results when combined with the saturated aquifer 
thickness of the reinjection zone will be used to evaluate hydraulic conductivity and specific 
storage values. 











 



j:\utc\pvou\2013\reinjection well & pilot study\reinjection well_wp 20130205.docx      4-1                 TETRA TECH 



4.0 COMMUNITY INVOLVEMENT 



UTC/Carrier will support USEPA’s community involvement efforts on this project in accordance 
with the USEPA’s Community Involvement Plan for the PVOU.  It is expected that at a minimum 
community involvement activities will include the following: 



 Notifying the City of La Puente, local residents, and other stakeholders of the field work at 
least one week prior to commencing field work; 



 Distributing flyers to local residents; and  



 Making flyers available at the work site. 











 



j:\utc\pvou\2013\reinjection well & pilot study\reinjection well_wp 20130205.docx      5-1                 TETRA TECH 



5.0 REPORTING 



A Well Completion Report for the reinjection well and associated nested triple completion 
piezometers will be prepared and submitted to the USEPA following completion of the well 
installation, and well development activities.  This report will include the following: 



 A discussion of all field work including variances to this work plan; 
 



 Conclusions from the work performed; 
 



 A figure showing the location of the installed PVOU SZ reinjection well and nested triple 
completion piezometers; 
 



 As-built reinjection well/piezometers construction diagrams; 
 



 A copy of the boring log(s); 
 



 Copies of the geophysical logs (as applicable); and 
 



 Copies of the IDW laboratory analytical reports and chain-of-custody records.  



An Injection Pilot Study Report for the reinjection testing portion of the work will be prepared 
either under separate header or in conjunction with the Well Completion Report following 
completion of all field activities.  This report will include the following: 



 A discussion of all field work including variances to this work plan; 
 



 Presentation and discussion of the analytical results associated with the groundwater 
samples collected from the nested triple completion piezometers to document existing 
(pre-reinjection) site conditions;  
 



 Presentation and discussion of the reinjection pilot study performance data and results 
including: 
 



o Pre-test groundwater elevations; 
 



o Pilot test water reinjection rates and durations; 
 



o Reinjection well and aquifer responses to the pilot test water reinjection rates and 
durations; 



 
o Potential influences (if any) to the movement of the PVOU SZ Eastern Plume from 



the reinjection; and 
 



o Implications for the design and implementation of the PVOU SZ Eastern Plume 
Early Action. 
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 An evaluation of the hydraulic analysis of data collected during the pilot study; and 
 



 Conclusions and recommendations. 



Following USEPA’s approval of the final well installation and pilot test evaluation report, Tetra 
Tech will use the groundwater flow model to evaluate the potential long term influences, if any, 
of re-injection on the PVOU SZ Eastern Plume.  The results of this evaluation will be presented 
in a separate technical memorandum. 
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1.0    INTRODUCTION 
 



This Site-Specific Health and Safety Plan has been prepared as part of the remedial design in 



accordance with the Occupational Safety and Health Administration (OSHA) Hazardous Waste 



Operations and Emergency Response; Final Rule Standard 29 CFR 1910.120; and in accordance 



with Title 8 California Code of Regulations 5192. The purpose of this plan is to establish safe 



procedures and practices for Tetra Tech, Inc. personnel and Tetra Tech, Inc. subcontractors 



engaged in field activities associated with the interim remedy for the Puente Valley Operable Unit 



(PVOU).  



 
The scope of work, which is detailed in the document entitled Reinjection Well Installation and 
Pilot Study Work Plan, Puente Valley Operable Unit, Shallow Zone North of Puente Creek, 
Eastern Plume Early Action, San Gabriel Valley Superfund Site, Area 4, Los Angeles County, 
California, prepared by Tetra Tech, dated January 11, 2013. The objectives of the reinjection 
pilot study are to collect data that will be utilized to evaluate the following: 
 



 The appropriate number of reinjection wells that will be required for full scale reinjection 
of the treated PVOU SZ Eastern Plume Early Action treated effluent; 
 



 The appropriate spacing of additional reinjection wells associated with the PVOU SZ 
Eastern Plume Early Action; 
 



 The appropriate construction details (e.g.,  total depth and screen interval) of the PVOU 
SZ Eastern Plume Early Action reinjection wells; 
 



 The potential long-term influences (if any) on the movement of the PVOU SZ Eastern 
Plume that will result from the full scale reinjection of the PVOU SZ Eastern Plume Early 
Action treated effluent; and 
 



 The appropriate locations for wells to monitor the reinjection of PVOU SZ Eastern Plume 
Early Action treated effluent per Los Angeles Regional Water Quality Control Board 
(LARWQCB) Order No. R4-2007-19 General Waste Discharge Requirements for 
Groundwater Remediation at Petroleum Hydrocarbon Fuels and/or Volatile Organic 
Compound Impacted Sites (File No. 01-116), which embodies all the relevant regulations 
under the California Code of Regulations for recycling of water for groundwater recharge. 
 This order requires monitoring of changes in conditions within the treatment zone, 
defined for this application as the portion of the PVOU SZ in which reinjected water will 
migrate during the first five years of reinjection. 
 



The reinjection pilot study will be conducted at 13811 Amar Road in La Puente, California (the 
Site), which is the proposed location for the PVOU SZ Eastern Plume Early Action treatment 
facility.  Prior to conducting the reinjection pilot study, Tetra Tech will install a reinjection well 
and up to three piezometers, approximately 50 feet downgradient from the reinjection well to aid 
in the evaluation of the hydraulic response to groundwater reinjection at specific depth intervals. 
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The following types of work will be necessary to implement the remedy and are covered by this 
Health and Safety Plan: drilling and well construction, pilot testing, and groundwater monitoring. 
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2.0  PROJECT ORGANIZATION AND RESPONSIBILITY 
 



2.1  KEY PERSONNEL 



 



The following personnel and organizations are associated with the planned activities. The 



organizational structure will be reviewed and updated as necessary during the course of the 



project. 



 
Name/Title     Responsibility    Telephone 
 



United Technologies Corporation 
 
Bradley Barquest     UTC Contact    (248) 538-0190 
 



Tetra Tech 
 
Roy Marroquin     Operations Manager   (949) 809-5234 
Operations Manager 
 
Scott Parsons     Project Manager    (949) 809-5222 
Principal Engineer 
 
Don Lee       Task Manager    (949) 809-5220 
Senior Geologist          Cell (949) 351-2192 
 
Tom Field     Task Manager    (949) 809-5215 
Senior Geologist          Cell (951) 333-2853 
 
James Walker     Health & Safety Officer   (949) 809-5216 
Project Geologist     Irvine Office    Cell (323) 717-7554 
 
Willow Green     On-Site Safety Officer   (949) 809-5225 
Staff Geologist          Cell (626) 272-3178 
 
Michelle Gillie, CIH    Corporate Health & Safety   (832) 251-5189 
           Cell (610) 348-7197 



Subcontractor(s) 
 
____________________________________  Drilling Subcontractor   ___________________ 
 
 
____________________________________  Waste Disposal Subcontractor  ___________________ 



 
 
Subcontractors will be identified as work progresses and will be required to review, sign, and 
comply with these provisions of this Health and Safety Plan. Each of the personnel listed above 
who will be working in the field has 40 hours or more of OSHA health and safety training for 
hazardous waste sites, and first aid and CPR training.  



 



2.2  RESPONSIBILITIES OF KEY PERSONNEL 



 



On-Site Safety Officer - The On-Site Safety Officer (OSSO) is responsible for maintaining proper 



medical surveillance, providing hazard communication information, providing training in safe 
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operating procedures, and advising the project manager on any matters concerning the health 



and safety of employees or the public. The OSSO may be required to perform various types of 



area or personnel monitoring for purposes of verifying worker exposure and proper selection of 



Personal Protective Equipment (PPE). The OSSO will have the authority to change procedures 



and levels of protective clothing or to shut down operations. 



 



Project Manager - The Project Manager (PM) has the primary responsibility for the fulfillment of 



the terms of the contract. The PM must oversee operations and ensure that all legal and safety 



requirements are met. It is the duty of the PM to keep the project on schedule, within budget and 



to communicate with the client regarding the progress toward the specified goals. 



 



Site Supervisor - The site supervisor will maintain site security, oversee the field staff, and ensure 



compliance with all procedures (health and safety, decontamination, protective equipment, etc.). 



The site supervisor will act as a backup authority for changing levels of personal protection or 



shutting down operations in the absence of the OSSO. 



 



Health & Safety Officer - The health & safety officer will review the health and safety plan to see 



that all operations and equipment comply with OSHA Regulations 29 CFR 1910.120 "Hazardous 



Waste Operations and Emergency Response" and applicable parts of OSHA 29 CFR 1910 and 



1926. The health and safety officer is responsible for maintaining supplies of appropriate personal 



protection equipment for Tetra Tech staff, coordinating training as needed, and scheduling 



medical reviews. 



 



The health and safety protocols established in this plan are based on the site conditions and 



health and safety hazards known and/or anticipated to be present from available site data. This 



plan is intended solely for use during the proposed activities described in the site work plan. 



Specifications herein are subject to review and revision based on actual conditions encountered in 



the field during site activities. 



 



Before site operations begin all employees and subcontractors involved in these operations will 



have read and understood this site safety plan and all revisions made, and signed the Safety Plan 



Compliance Agreement included as Appendix A. 



 



2.3  VISITORS 



 



Visitors to the project work areas will be briefed on the hazards present at that location. Visitors 



entering the work zone shall comply with the provisions of this plan as well as relevant OSHA 



requirements for medical monitoring, training, and personal protection. Visitors must supply their 



own protective equipment. 



 



Visitors not adhering to the above mentioned requirements will be requested to leave the project 



work area. 
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3.0  SCOPE OF WORK 
 



The following types of work will be necessary to implement the interim remedy and are covered 
by this Health and Safety Plan: drilling and well construction, pilot testing, and groundwater 
monitoring. 



 
The health and safety hazards will vary with the type and the location of the activity associated 



with the remedy. The major safety/health hazards are anticipated to be: 



 



1) Exposure to chemical contaminated soil and groundwater; and 



2) Operation of drilling equipment.  



The primary chemicals of concern detected in groundwater at the PVOU include 1,1,1-TCA, TCE, 



PCE, 1,1-DCE, 1,4-dioxane, 1,1-DCA and perchlorate. A summary table of the primary chemicals 



of concern detected in the PVOU is included in Appendix B.  



 



The proposed wells will be completed within a vacant property in the City of La Puente, and 



therefore, traffic control will not be necessary. The proposed scope of work for this project will be 



completed during normal business hours (7 am to 5 pm) in most cases. Certain activities, e.g. pilot 



testing the injection well will be done over a 24-hour period. 



 



It is anticipated that the drilling and installation of the wells will involve the greatest potential for 



exposure to chemical hazards. The drilling methods will limit the exposure to chemical or vapor 



discharged from the borehole. Additional hazards associated with the drill rigs may be 



encountered during well construction. 



 



The sampling of groundwater may also present the potential for exposure to chemical hazards. 



Samplers will wear appropriate PPE to minimize exposure. The wells will be located substantially 



downgradient from source areas of the chemical hazards; therefore the potential for hazardous 



concentrations of VOCs in groundwater is anticipated to be low.  
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4.0  HAZARD EVALUATION 
 



The intent of this section is to identify and describe the chemical and physical hazards associated 



with project tasks, evaluate the risk from these hazards and present appropriate control measures 



for reducing or eliminating the hazard. 



 



4.1  CHEMICAL HAZARD REVIEW 



 



Chemicals that have been detected in the shallow zone at the mouth of the Puente Valley include 



PCE, TCE, 1,1-DCE, 1,1,1-TCA, 1,1-DCA, 1,4-Dioxane, and perchlorate. The chemicals possess 



various physical, chemical and toxicologic hazards including acute/chronic toxicity. Material Safety 



Data Sheets (MSDS) for these chemicals are included in Appendix B. 



 



Potential routes of exposure to the chemicals include dermal (skin and/or eye contact), inhalation 



and ingestion. The overall health hazard from exposure to the chemicals is uncertain for several 



reasons. Actual concentrations are variable, effects from low-level exposure to the mix of 



chemicals cannot be predicted, the length of potential exposure is unknown and the effect of 



personnel exposure by the drilling or testing operations may vary. Therefore, efforts will 



concentrate on characterizing and controlling periodic or continuous exposure to low levels of 



multiple chemicals. 



 



Tetra Tech’s Certified Industrial Hygienist used predictive modeling to determine the worst case 
airborne vapor exposure concentrations of target VOCs identified in the groundwater, using the 
maximum detected VOC concentrations in groundwater from the 2011 sampling event at the 
nearest upgradient wells (MW6-18, MW6-19).  The model was developed by Christopher 
Marlowe with Camp Dresser McKee and is referenced in several publications by the American 
Industrial Hygiene Association for use by health and safety professionals in hazardous waste 
site management.  
 
The predictive modeling shows that under a worst case scenario the predominant VOC vapors 
would be 1,1-DCE (42%), TCE (40%) and PCE (16%) and that it is highly unlikely that the 
lowest published exposure levels for these VOCs would be exceeded.  Based on this 
information, Level D personal protection equipment (which does not include respiratory 
protection) is appropriate for work in this environment. 
 



4.2  PHYSICAL HAZARD REVIEW 



 



Vehicular Traffic –No work will be done on public streets.  



 



Heavy Equipment - Caution must be taken when working around heavy equipment such as a 



forklift, backhoe, or drill rig. Rotating exposed parts may cause "struck-by" or "pinch point" type 



accidents. Also, moving the forklift, backhoe, or drill rig from one location to the other may 
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produce vehicular traffic and overhead problems. Tetra Tech site safety standard operating 



procedures and standard safety procedures during drilling are included in Appendix C.  



 



Heat Stress - Heat stress is a concern when workers are required to wear protective clothing 



and/or work in hot weather. However, heat stress is one of the most preventable hazards to 



workers. Appendix C-2 provides guidance for the recognition of and treatment for heat stress. The 



OSSO will be responsible for observing personnel for performance-related effects of heat, and for 



making the necessary adjustments in work/rest periods to maintain a safe body temperature. 



Liquids will be provided for site workers to replace lost body fluids. A Heat Illness Prevention 



Checklist is provided as Appendix H and is to be completed prior to each work day to determine 



the required amount of water to be provided onsite.  



 



Fire - Sparks can be generated by internal combustion engines or sharp contact between metal 



equipment parts and rocks. At least one 20 pound ABC fire extinguisher must be readily available 



at all times. Water and hoses should also be available while equipment is operating, even on 



concrete and asphalt. All field personnel should be aware of the location of the fire extinguisher 



and hoses. 



 



Underground Utilities – Underground utilities may be present in the proposed boring locations. 



Therefore, the boring locations will be outlined in white spray paint and Underground Service Alert 



(USA) will be called a minimum of 48 hours prior to drilling (1-800-662-2444). USA is a nationwide 



service provider that will alert companies with utilities in the vicinity of the boring location that 



underground work is being conducted. The utility companies will identify and mark their respective 



utilities in the vicinity of the proposed boring location. Appendix E provides a copy of a USA 



notification form.  



 



Overnight Work – After the installation of the reinjection well, pilot water injection testing will be 



done over a 24-hour period. To minimize the safety risk of working at night a security guard will be 



on Site and two Tetra Tech personnel will be onsite during night time. Portable lighting will also be 



provided and special care should be taken to avoid tripping hazards due to shadows and/or poor 



illumination. Reflective vests or clothing will be worn to make employees more visible during the 



night. 



 



Other - Caution must be exercised when operating the hot water high pressure washer (steam 



cleaner). Hot metal parts and heated water may cause skin burns, and the water jet may cause 



physical injury if sprayed directly at exposed skin. First aid kits will be used for minor burns. In 



addition, caution must be exercised when handling pressurized water hose and fittings connected 



to fire hydrant. Pressure gauges and relief valves will be used in the pressurized water 



connections.   



 



 











j:\utc\pvou\2013\health & safety\reinjection well\hasp reinjection well 20130123.doc      8               TETRA TECH 



4.3  TASK BY TASK RISK ANALYSIS 



 



The evaluation of hazards is based upon Tetra Tech's understanding of the site background 



information and anticipated risks posed by the various tasks.  



 



The table in Appendix F provides a summary of specific associated hazards and the protective 



measures to be implemented for each task in the PVOU area. Appendix B provides health and 



safety information for the various compounds that may be encountered during the project. 
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5.0  SITE CONTROL 



5.1  SITE ACCESS 



 



The work will be conducted on UTC-owned property. No access issues are anticipated.  



 



5.2  SAFE WORK PRACTICES 



 



Appendix C contains the Tetra Tech Site Standard Safety Procedures and Standard Safety 



Procedures for all on-site activities. 



 



5.3  SITE COMMUNICATION 



 



Communication links must be established and maintained between field team members and 



between the field team and local emergency contacts. Tetra Tech personnel will have a mobile 



telephone in the field at all times during well installation activities, development, sampling, and 



well testing activities. Calls can be made to or from the mobile telephone for information or 



emergency purposes. Field personnel will have emergency telephone numbers available in the 



field at all times. 



 



5.4  WORK ZONE DEFINITION 



 



During each project activity, the surrounding area will be divided into two work zones: the 



Exclusion Zone and Support Zone. Each work zone is discussed below. 



 



Exclusion Zone - The Exclusion Zone is the area where there is the most potential to cause harm 



to personnel in the performance of work activities. Entry into the Exclusion Zone requires the use 



of appropriate personal protective equipment. For purposes of this plan, the exclusion zone is 



defined as the area within 10 feet of the backhoe or drill rig, or the traffic lane in which the drill rig 



is operating. Sidewalk access near the operating drill rig will be restricted. During well purging and 



sampling and injection, the exclusion zone is defined as the area within 10 feet of the open well. 



The exclusion zone will be defined by cones, signs, and/or cordoned off with flagging.  



 



Support Zone - The Support Zone includes areas where the chance to encounter hazardous 



conditions is minimal. Because of information obtained during previous sampling stages, the 



hazard to personnel at the site is considered minimal. Standard Level D Personal protective 



equipment in this zone is required for protection against physical hazards. All areas, exclusive of 



the Exclusion Zone, shall be considered clean areas and within the Support Zone. 



 



Decontamination of equipment and personnel will be conducted within the Decontamination 



Corridor, that is, any area outside the Exclusion Zone. Modifications to the decontamination area 











j:\utc\pvou\2013\health & safety\reinjection well\hasp reinjection well 20130123.doc      10               TETRA TECH 



or procedures will be addressed on a task-specific basis and must meet approval from the Tetra 



Tech Health and Safety Officer. 
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6.0  AIR MONITORING REQUIREMENTS 
 



Air monitoring will be conducted during drilling and well construction to assess personnel 



exposure to airborne contaminants. Readings will be taken at representative points of operation 



and compared to established action levels. The frequency of readings may be adjusted as job 



conditions change but at a minimum will include at least one reading every half-hour during active 



work. 



 



The following section describes monitoring criteria, sampling locations, specific events that will 



require monitoring, and action levels for changes in PPE. Monitoring equipment will be calibrated 



according to manufacturer's specifications prior to start of work and as job conditions change. 



Calibration activities will be noted in the field notebook. 



 



6.1  PERSONAL MONITORING 



 



During drilling and construction of the monitoring and extraction wells, periodic monitoring of the 



air is required. Personal monitoring shall be conducted in the breathing zone and, if workers are 



wearing respiratory protective equipment, outside the facepiece. Sampling will be done with an 



emphasis on high-risk workers. However, the sampling strategy may change if the operation or 



tasks change or if the potential for exposure increases. 



 



Personal monitoring will focus on exposure to general volatile organic vapors and will be 



conducted via a photo ionization detector (PID). Monitoring of inorganic compounds will be 



conducted as discussed in Section 6.2. 



 



Air Monitoring Frequency 



 



1. Drilling Activities. Regular, periodic monitoring during drilling and installation of monitoring 



and extraction wells. Monitor breathing zone in work zone at least once every half-hour 



during active operations. 



 



Action Levels 



 



The following describes actions to be taken by site personnel based upon air monitoring results. 



 



1. Organic Gas and Vapor Monitoring with PID: 



 



 Action levels for protective equipment levels will be based upon PID readings taken within 



the breathing zone of Tetra Tech or subcontractor personnel. Background vapor levels will 



be established by taking three (3) independent PID readings, away from and upwind of the 



drill site over a five minute period. Readings will be taken randomly and will account for 
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variability due to wind dispersion. The following PPE levels will be used for the total organic 



vapor content of the air: 



 



   PID Reading  Action  



 



   0 - 1 ppm  Level D 



   Above Background 



 



   1 - 5 ppm  Level C 



   Above Background 



 



   > 5 ppm  Stop work and  



   Above Background  reassess. 



 



 These values are preliminary action levels established for PID monitoring. Adjustments to 



these values may be necessary to account for variables in site conditions, drilling location, 



and contaminants encountered. 



 



6.2  AMBIENT AIR SAMPLING 



 



Certain tasks may require monitoring of the general work area or site ambient conditions. The 



ambient monitoring for organic vapors shall be conducted via PID. Sustained readings above 



background by 1 ppm will be further evaluated with detector tube sampling of specific 



contaminants, as necessary. 



 



Sampling Criteria 



 



The following describes the conditions under which general ambient monitoring will be conducted 



and where compound specific sampling should occur. 



 



1. Site conditions: 



 a. Potential change in background levels due to new tasks, nearby activities, weather 



conditions, etc; and 



 b. One ppm above background level with PID. 



 



2. Health and safety observations: 



 a. Noticeable odors, eye, or respiratory irritation; and 



 b. Visual confirmation of presence of contaminants. 
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3. Site-specific activities: 



 a. Change in site activities, especially invasive procedures; and 



 b. Change in work location. 
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7.0  PERSONAL PROTECTIVE REQUIREMENTS 
 



This section describes the general requirements of the EPA-designated Levels of Protection (C-



D), and the specific levels of protection required for each task. 



 



7.1  LEVELS OF PROTECTION 



 



Personnel wear protective equipment when project activities involve known or suspected 



atmospheric contamination, when vapors, gases, or particulates may be generated by site 



activities, or when direct contact with skin-affecting substances may occur. Full face-piece 



respirators protect lungs, gastrointestinal tract, and face/eyes against airborne contaminants. 



Chemical-resistant clothing protects the skin from contact with skin-destructive and absorbable 



chemicals. 



 



The specific levels of protection and necessary components for each have been divided into 



categories according to the degree of protection afforded. 



 



Modifications of these levels are permitted and routinely employed during site work to maximize 



efficiency. The type of chemical protective ensemble will depend upon contaminants and degrees 



of contact.  



 



The Level of Protection selected is based upon the following: 



 



1. Type and measured concentration of the chemical substance in the ambient atmosphere 



and its toxicity; 



  



2. Potential for exposure to substances in air, splashes of liquids, or other direct contact with 



material due to work being done; and 



 



3. Knowledge of chemicals on site and properties such as toxicity, route of exposure, and 



contaminant matrix. 



 



In situations where the type of chemical, concentration, and possibilities of contact are not known, 



the appropriate Level of Protection must be selected based on professional experience and 



judgment until the hazards can be better identified. 



 



7.2  PERSONAL PROTECTIVE EQUIPMENT  



 



Personal protection equipment required for the levels of protection are described below: 
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Level D 
 



1. Work uniform; 



2. Boots with steel toe and shank; 



3. Safety glasses, with side shields; 



4. Hard hat; 



5. Work gloves;  



6. High Visibility Vest; and 



7. Hearing protection, as necessary. 
 
Modified Level D  
 
The addition of any or all of the following: 
  



1. Disposable chemical resistant clothing (Tyvek or Saranex) and/or splash apron; 



2. Disposable chemical resistant gloves (neoprene)*; and 



3. Disposable boot covers (PVC or Tyvek). 
 
Level C 
 



1. Air purifying NIOSH approved respirator with combination organic vapor/acid gas, and high 
efficiency particulate air (HEPA) [P100] cartridges; 



2. Disposable chemical resistant clothing (Tyvek or Saranex); 



3. Disposable chemical resistant outer gloves (neoprene)*; 



4. Disposable latex inner gloves; 



5. Boots with steel toe and shank; and 



6. Disposable boot covers* (PVC or Tyvek). 



* Duct tape outer gloves and boot covers to chemical resistant clothing. 
 



It is anticipated that most of the work will be done at Level D and Modified Level D. Therefore, 



Level A and B protection are not described above. 
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7.3  REASSESSMENT OF PROTECTION PROGRAM 



 



The Level of PPE shall be upgraded or downgraded based upon a change in site conditions or 



findings of investigations. When a significant change in site conditions occurs, the hazards will be 



reassessed. Some indicators for reassessment are: 



 



1. Commencement of a new work phase that begins at a different location of the site; 



2. Change in job tasks during a work phase; 



3. Change of season/weather; 



4. When temperature extremes limit the effectiveness of PPE; 



5. Contaminants other than those previously identified are encountered; 



6. Change in ambient levels of contaminants (see "Action Levels" described in Section 6.1); 



and 



7. Change in work scope that affects the degree of contact with contaminants. 



7.4  SPECIFIC LEVELS OF PROTECTION PLANNED FOR THE PVOU 



 



The level of protection planned for the completion of individual task assignments is presented 
below. Additionally, workers will be required to wear disposable face masks whenever mixing 
bentonite mud or cement grout. 



 



Specific Levels of Protection Planned for the Task Assignments. 
 
LEVEL OF PROTECTION 



 
TASK 



 
Level D Drilling and installation of groundwater 



monitor and/or extraction wells. Aquifer 
testing. 



   
Modified Level D Tasks may require protective coveralls 



and gloves (Level D modified) as 
determined by Site Safety Coordinator 
such as groundwater sampling. 



 
Level C Level C to be used as upgrade based 



upon criteria established in Section 7.3. 
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8.0  DECONTAMINATION PROCEDURES 
 



Decontamination involves the orderly and controlled removal of contaminants. Standard 



contamination control methods and decontamination sequences are presented in this section. All 



site personnel should minimize contact with contaminants in order to limit the need for extensive 



decontamination. 



 



Contamination control methods include using disposable coveralls (Tyvek or equivalent), gloves 



(disposable liner, neoprene or nitrile outer), shoe or boot covers; equipment covers (plastic bags 



or sheets); and avoiding contact with the contaminated material and surfaces where possible. 



 



8.1  PERSONNEL DECONTAMINATION 



 



Preliminary personnel decontamination will be done in the Support Zone. The following is a list of 



the equipment and procedures to follow for decontaminating personnel. 



 



Equipment: 



1. Waste containers; 



2. Pressure washer and water tank; 



3. Brushes; 



4. Detergent; 



5. Plastic sheeting; and 



6. Paper towels. 



 



Decontamination procedures: 



 



Level D 



 



1. Wash equipment and hands. 



 



Level D (modified) 



 



1. Remove boot covers and dispose in waste container; 



2. Wash off outer gloves and boots standing in pool; 



3. Remove outer gloves - dispose if damaged or visually contaminated; 
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4. Remove disposable outer garment - place in waste container; 



5. Remove boots, hard hat, safety glasses; and 



6. Remove inner disposable gloves and place in waste container. 



Level C  



 



1. Remove boot covers and dispose in waste container; 



2. Wash off outer gloves and boots; 



3. Remove outer gloves and dispose if damaged or visually contaminated; 



4. Remove disposable outer garment and place in waste container; 



5. Remove boots, hard hat, safety glasses; 



6. Remove inner disposable gloves and place in waste container; and 



7. Remove respirator and set aside for cleaning prior to reuse. 



 



8.2  EQUIPMENT/INSTRUMENTS 



 



Tools and small equipment will be decontaminated, as necessary, at the end of each sampling or 



drilling project or whenever they require additional cleaning. Prior to cleaning, equipment will be 



stored on plastic sheets in appropriate places on the drill rig and trucks. Personnel will wear 



protective clothing during decontamination of equipment equivalent to the Level of Protection 



required during the use of the equipment. 



 



All possible measures will be taken by personnel to prevent the contamination of any monitoring 



equipment. Instruments that cannot be easily decontaminated will be placed in a bag that allows 



for sample intake and exhaust. 



 



8.3  HEAVY EQUIPMENT 



 



Decontamination procedures  



 



High pressure heated water will be used, as necessary, to clean wheels, undercarriage, and 



upper structures of equipment. The Site Supervisor will determine the level of decontamination 



necessary, and will approve the decontamination procedure.  



 



The backhoe bucket and arm, drill bits, drill pipe, tools, and small equipment will be pressure 



cleaned with heated water, as necessary. Instruments will be wet wiped if contaminated. 
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9.0  EMERGENCY RESPONSE/CONTINGENCY PLAN 



 
This section describes contingencies and emergency planning procedures. All project related 



emergency incidents will be reported immediately to UTC.  



 



9.1  PRE-EMERGENCY PLANNING 



 



All employees will be trained in and reminded of provisions of the emergency response plan, 



communication systems, and evacuation routes during the site briefings. The plan will be 



reviewed and revised, as necessary to ensure that the plan is adequate and consistent with 



prevailing site conditions. 



 



9.2  PERSONNEL ROLES AND LINES OF AUTHORITY 



 



The Site Supervisor has primary responsibility for responding to and correcting emergency 



situations and for taking appropriate measures to ensure the safety of site personnel. Possible 



actions may involve evacuation of personnel from the site area, or shut down of operations. The 



Site Supervisor is additionally responsible for ensuring that corrective measures have been 



implemented, appropriate authorities notified, and follow-up reports completed. The OSSO will 



direct responses to any medical emergency.  



 



9.3 EMERGENCY RECOGNITION/PREVENTION 



 
Section 4.1, 4.2, and Appendix B identify the chemical and physical hazards of the project. 



Personnel will be familiar with techniques of hazard recognition from Health and Safety training 



and site-specific briefings. The OSSO is responsible for ensuring that PPE is available to 



personnel and utilized properly. 



 



9.4 EVACUATION ROUTES AND PROCEDURES 



 



In the event of an emergency that necessitates an evacuation, personnel will be expected to 



mobilize to a safe distance from the emergency. Personnel will remain at that area until an 



authorized individual provides further instructions. An evacuation route and mobilization area will 



be identified at each project location prior to starting the field activities. All personnel working at 



the project location will be informed of the evacuation route and mobilization place. 



 



The hospital route map and written directions are provided in Appendix F. This information will be 



included in each field mobilization notebook and will also be posted in plain view at each project 



site (i.e., window or dash board of Tetra Tech vehicle).  
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9.5  EMERGENCY CONTACTS/NOTIFICATION 



 



In the event of an emergency, personnel will take direction from the OSSO who will notify 



appropriate emergency organizations and coordinate activities. The Tetra Tech Project Manager 



will be immediately notified of any emergency. It will be the responsibility of the Tetra Tech Project 



Manager to notify the Project Manager of any emergencies that occur during the field work. 



 



9.6  DIRECTIONS TO HOSPITAL 



 



Hospital route maps and directions are included in Appendix F. The maps, directions, and hospital 



name, address, and phone number will included in each field mobilization notebook, the onsite 



copy of the Health and Safety Plan, and posted in plain view at the project site (e.g., window or 



dash board of the a Tetra Tech vehicle). 



 



The individual hospital route maps will include a map showing the locations of the project site and 



hospital, a written description of the driving directions from the project site to the hospital, and the 



street directions highlighted on the map from the project site to the hospital. The hospital route 



map will also include a written description of the project site address and nearby cross streets in 



order to provide clear and accurate directions for emergency personnel. The Site Supervisor will 



be responsible for verifying the driving directions on the hospital route map.  



 



9.7  EMERGENCY PROCEDURE 



 



Project related emergency events and procedures are summarized below. 



 



Emergency Medical Treatment Procedures 



 



Any person who becomes ill or injured in the Exclusion Zone must be decontaminated to the 



maximum extent possible. If the injury or illness is minor, decontamination will be completed and 



first aid administered prior to transport. If the patient's condition is serious, only partial 



decontamination will be completed (i.e., complete disrobing of the victim and redressing in clean 



coveralls or wrapping in a blanket). First aid will be administered while awaiting an ambulance or 



paramedics. All injuries and illnesses will be immediately reported to the Project Manager. 



 



Any person transported to a medical clinic or hospital for treatment will take the list of compounds 



that they may have been exposed to at the site (Appendix B). 



 
WorkCare Incident Intervention - 888.449.7787       
 
After the initial response (e.g., first aid, etc.) to an injury or illness has taken place, the incidence 
and details of the injury or illness must be properly reported and documented.  Incidences must 
be reported immediately to the Tetra Tech PM.  Within one (1) hour of occurrence but preferably 
as soon as possible, any occupational injury or illness must be reported to Corporate Health & 
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Safety at (832) 251-5189 or by cell at (610) 348-7197.  For incidents that are not life-threatening 
and if authorized by Corporate Health & Safety, the affected employee may contact WorkCare 
Incident Intervention for guidance on first aid and medical treatment.  WorkCare may direct the 
affected employee to a Chartis (workers compensation insurer)-authorized clinic for further 
evaluation of a work-related injury or illness.  The authorized doctor offices or clinics have agreed 
to accept workers compensation patients without an appointment.   
 
The Incident Report Form must be completed by the PM and submitted to the Corporate Health & 
Safety within 24 hours of the event.  The applicable Supplemental Forms A, B, or C must be 
submitted within 72 hours of the incident.  A copy of these forms will be maintained in the Tetra 
Tech Health and Safety Manual at the Site.  It should be noted that “near misses” as well as 
actual injuries and illnesses should be reported.  By identifying near miss situations, possible 
recommendations for preventing a recurrence can be made. 
 
Any vehicle used to transport contaminated personnel will be cleaned as necessary. 
 
Heat Stress 
 
Thermal stress due to excessive heat may occur due to extremes of temperature, workloads, and 



personal protective equipment. Appendix D describes recognition and treatment of heat stress. 



 



Fires 



 



Contact the local fire department via the 911 operator. If fire appears to be the result of a chemical 



reaction (i.e. VOCs), use water only. Keep at a safe distance in the event of flare-up, sparking, or 



explosion. If possible, move equipment and any flammables away from fire area. Use respiratory 



protection when extinguishing any fire involving chemicals. 



 



Weather Related Emergencies 



 



Drilling shall not be conducted during severe weather accompanied by high winds or lightning. In 



the event of severe weather, stop work, secure all equipment (i.e., lower drilling mast) and leave 



site. 



 



Spill or Leaks 



 



In the event of a spill or a leak, site personnel will perform the following tasks: 



 



1. Inform the Site Supervisor immediately; 



2. Locate the source of the spillage and stop the flow if it can be done safely; 



3. Begin containment and recovery of the spilled materials, if this can be done safely; and 
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4. Inform the Project Manager as soon as practicable of the nature, extent and type of spill 



along with a description of the actions taken (i.e., stopped flow, spill containment, etc.). 



 



9.8  FIRST AID AND EMERGENCY EQUIPMENT   



 



The Site Supervisor is responsible for maintaining the following first aid and emergency 



equipment.  



 



1. First aid kit; 



2. Emergency eye wash kit; 



3. Fire extinguisher; 



4. Potable water; and 



5. Mobile phone. 



 



All field personnel should be informed of the location of the first aid and emergency equipment 



prior to beginning the field activities. In addition, any visitors to the project site should also be 



informed of the location of the first aid and emergency equipment. 
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10.0  TETRA TECH EMPLOYEE EDUCATION AND TRAINING 
 



10.1  GENERAL HEALTH AND SAFETY 



 



Tetra Tech project personnel have completed formal health and safety training in accordance with 



29 CFR Part 1910.129(e). 



 



10.2  SITE-SPECIFIC TRAINING 



 



Project personnel will be provided with site-specific training for the potential hazards and control 



measures at the work site. On-site personnel will be instructed on the contents of the Health and 



Safety Plan, names of qualified first-aid providers and the OSSO, location of first-aid equipment, 



procedures to be used in contacting emergency response personnel, location of emergency 



equipment, evacuation procedures to follow in case of emergency and principles of personal 



hygiene.  



 



On-site personnel will be made aware of the chemicals that may be encountered during the 



investigation. Information will include potential routes of exposure, protective clothing to be worn 



and precautionary measures to be taken. Personnel will be informed of the signs and symptoms 



of chemical exposure and heat stress. 



 



Prior to working at the site, a pre-work meeting will be held to discuss the content of this plan, 



specific site requirements and responsibilities of site members. At a minimum, weekly tailgate 



health and safety meetings will be conducted with site personnel to refresh them on the contents 



of this plan, site specific requirements and responsibilities of the site members. Site personnel will 



be required to sign the HASP compliance form (Appendix A) and weekly tailgate health and safety 



forms. 



 



A tailgate health and safety meeting will be conducted with all visitors to the project site who enter 



the work zone area. The tailgate health and safety meeting will discuss the content of this plan, 



specific site requirements and responsibilities of site members. Visitors will be required to sign the 



tailgate health and safety form, thereby acknowledging the potential risks present at the project 



site, prior to entering the work zone area.  
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11.0  MEDICALSURVEILLANCE PROGRAM 
 



On-site Tetra Tech personnel involved with this project participate in a medical surveillance 



program in accordance with 29 CFR Part 1910.120(f). Personnel found to have medical 



conditions which could directly or indirectly be aggravated by exposure to chemical substances 



within the work environment or physical demands of the job are informed by the consulting 



physician of their condition and any restrictions in their activities. Additionally, each employee is 



evaluated to determine if they are physically able to perform work while using respiratory 



protective equipment in compliance with 29 CFR Part 1910.134. 



 



Subcontractor personnel involved with this project are required to participate in a medical 



surveillance program in accordance with 29 CFR Part 1910.120(f).  
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APPENDIX A 



 



SAFETY PLAN COMPLIANCE AGREEMENT 
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SAFETY PLAN COMPLIANCE AGREEMENT 
 
 



I, ______________________________ (print name), have received a copy of the Safety Plan 



for the Puente Valley Operable Unit project for reinjection well and piezometer well 



activities (including: installation, development, sampling, water injection testing, etc.). I 



have read the plan, understand it and agree to comply with all of its provisions. I understand 



that I could be prohibited from working on the project for violating any of the safety requirements 



specified in the plan. 
 
 
 
Signed: 
 
 
 
 
_______________________________________ ____________________________ 
(Signature)       (Date) 
 
 
Firm: ____________________________________________ 
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APPENDIX B 



 



CHEMICAL SUMMARY TABLE 



MATERIAL SAFETY DATA SHEETS 











APPENDIX B



SUMMARY OF CHEMICAL EXPOSURE LIMITS, CONCENTRATIONS, 



EXPOSURE ROUTES, AND SYMPTOMS OF EXPOSURE



PUENTE VALLEY OPERABLE UNIT



CHEMICAL               CAS NUMBER EXPOSURE LIMIT
(1)



MAX GW 



CONCENTRATION 



(µg/l)



EXPOSURE 



ROUTES
SYMPTOMS OF EXPOSURE AND OTHER INFORMATION 



1,1,1-Trichloroethane (1,1,1-TCA) Ca
(2)



 REL = 350 ppm 10



71-55-6 PEL = 350 ppm



1,1-Dichloroethane (1,1-DCA) PEL = 100 ppm 50



75-34-3 



1,1-Dichloroethylene (1,1-DCE) REL, PEL = none 1,300



75-35-4



1,4-Dioxane Ca
(2)



 REL = 1 ppm 100



123-91-1



Trichloroethylene (TCE) Ca
(2)



700



79-01-6 PEL = 100 ppm



Tetrachloroethylene (PCE)  Ca
(2)



65



127-18-4 PEL = 100 ppm 



OTHER CHEMICALS



Ammonium Perchlorate N.A 10



7790-98-9



NOTES:



(1)  PEL = OSHA Permissible Exposure Limit (Time weighted average during any 8-hr. work shift of a 40-hr. work week); 



REL = NIOSH Recommended Exposure Limit (Time Weighted Average for 10-hour work day, 40-hour work week).



STEL = short-term exposure limit (a 15 minute exposure not to be exceeded at any time during the work day); 



(2)  NIOSH, occupational carcinogen, recommend that occupational exposure be limited to lowest feasible concentration through the use of respiratory protection.



N.A. =  Not available



REFERENCES: NIOSH Pocket Guide to Chemical Hazards, updated 2001-2 NIOSH web page.



VOLATILE ORGANIC COMPOUNDS (VOCs)



Irritation eyes, skin, throat; dizziness, headache, nausea, dyspnea (breathing difficulty); liver, kidney 



distrubance; pneumonitis; [potential occupational carcinogen].



Irritation to eyes, skin, nose, throat and respiratory system; nausea; flush face, neck; dizziness, 



incoordination; headache drowsiness; skin redness (erythema); liver damage, (potential occupational 



carcinogen).



Irritation eyes, skin; headace, lassitude (weakness, exhaustion), central nervous system depression, poor 



equilibrium; dermatitis; cardiac arrhythmias; liver damage.



Ingestion, skin 



absorption,  skin 



and/or eye contact



Inhalation, 



ingestion, skin 



and/or eye contact



Irritation eyes, corneal opacity; central nervous system depression; nausea, vomiting; dermatitis; liver, 



kidney, cardiovascular system damage; [potential occupational carcinogen]. 



Irritates Mucous membranes of nose, throat and eye; dermal irritation.



Irritation to eyes and skin; headache, visual disturbance, lassitude (weakness, exhaustion), dizziness, 



tremor, drowsiness, nausea, vomiting; dermatitis; cardiac arrhythmia, parethesia; liver injury; (potential 



occupational carcinogen).



Irritation eyes, skin, nose, throat; drowsiness, headache; nausea, vomitting; liver damage; kidney failure; 



[potential occupational carcinogen].
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Material Safety Data Sheet
1,1,1-Trichloroethane MSDS



Section 1: Chemical Product and Company Identification



Product Name: 1,1,1-Trichloroethane



Catalog Codes: SLT4180, SLT2167, SLT3460



CAS#: 71-55-6



RTECS: KJ2975000



TSCA: TSCA 8(b) inventory: 1,1,1-Trichloroethane



CI#: Not available.



Synonym:  



Chemical Formula: CH3CCl3



Contact Information:



Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396



US Sales: 1-800-901-7247
International Sales: 1-281-441-4400



Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



{1,1,1-}Trichloroethane 71-55-6 100



Toxicological Data on Ingredients: 1,1,1-Trichloroethane: ORAL (LD50): Acute: 9600 mg/kg [Rat]. 6000 mg/kg [Mouse].
DERMAL (LD50): Acute: 15800 mg/kg [Rabbit]. VAPOR (LC50): Acute: 18000 ppm 4 hour(s) [Rat].



Section 3: Hazards Identification



Potential Acute Health Effects:
Very hazardous in case of eye contact (irritant), of ingestion. Hazardous in case of skin contact (irritant, permeator), of
inhalation. Inflammation of the eye is characterized by redness, watering, and itching.



Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available. The substance is toxic to lungs, the nervous system, liver, mucous membranes.
Repeated or prolonged exposure to the substance can produce target organs damage.



Section 4: First Aid Measures



Eye Contact:





http://www.sciencelab.com/
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Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Do not use an eye ointment. Seek medical attention.



Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an
emollient. If irritation persists, seek medical attention. Wash contaminated clothing before reusing.



Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.



Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do not induce vomiting. Loosen tight clothing such as a collar, tie, belt or waistband. If the victim is not breathing, perform
mouth-to-mouth resuscitation. Seek immediate medical attention.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: May be combustible at high temperature.



Auto-Ignition Temperature: 537°C (998.6°F)



Flash Points: Not available.



Flammable Limits: LOWER: 7.5% UPPER: 12.5%



Products of Combustion: These products are carbon oxides (CO, CO2), halogenated compounds.



Fire Hazards in Presence of Various Substances: Slightly flammable to flammable in presence of oxidizing materials, of
acids, of alkalis.



Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available. Slightly explosive to explosive in presence of oxidizing materials, of acids, of
alkalis.



Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.



Special Remarks on Fire Hazards: Not available.



Special Remarks on Explosion Hazards: Not available.



Section 6: Accidental Release Measures



Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.



Large Spill:
Absorb with an inert material and put the spilled material in an appropriate waste disposal. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.



Section 7: Handling and Storage



Precautions:
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Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk, evaporate the residue under
a fume hood. Ground all equipment containing material. Do not ingest. Do not breathe gas/fumes/ vapour/spray. In case
of insufficient ventilation, wear suitable respiratory equipment If ingested, seek medical advice immediately and show the
container or the label. Avoid contact with skin and eyes



Storage:
Keep container dry. Keep in a cool place. Ground all equipment containing material. Keep container tightly closed. Keep in a
cool, well-ventilated place. Combustible materials should be stored away from extreme heat and away from strong oxidizing
agents.



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.



Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits:
TWA: 350 STEL: 440 CEIL: 440 (ppm) from ACGIH (TLV) [1995] TWA: 1900 STEL: 2460 CEIL: 2380 (mg/m3) from ACGIH
[1995]Consult local authorities for acceptable exposure limits.



Section 9: Physical and Chemical Properties



Physical state and appearance: Liquid.



Odor: Not available.



Taste: Not available.



Molecular Weight: 133.41 g/mole



Color: Not available.



pH (1% soln/water): Not available.



Boiling Point: 74.1°C (165.4°F)



Melting Point: -32.5°C (-26.5°F)



Critical Temperature: Not available.



Specific Gravity: 1.3376 (Water = 1)



Vapor Pressure: 100 mm of Hg (@ 20°C)



Vapor Density: 4.6 (Air = 1)



Volatility: Not available.



Odor Threshold: 400 ppm



Water/Oil Dist. Coeff.: The product is equally soluble in oil and water; log(oil/water) = 0



Ionicity (in Water): Not available.



Dispersion Properties: Not available.



Solubility: Very slightly soluble in cold water.
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Section 10: Stability and Reactivity Data



Stability: The product is stable.



Instability Temperature: Not available.



Conditions of Instability: Not available.



Incompatibility with various substances: Not available.



Corrosivity: Non-corrosive in presence of glass.



Special Remarks on Reactivity: Not available.



Special Remarks on Corrosivity: Not available.



Polymerization: No.



Section 11: Toxicological Information



Routes of Entry: Dermal contact. Eye contact. Inhalation. Ingestion.



Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 6000 mg/kg [Mouse]. Acute dermal toxicity (LD50): 15800 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50):
18000 ppm 4 hour(s) [Rat].



Chronic Effects on Humans: The substance is toxic to lungs, the nervous system, liver, mucous membranes.



Other Toxic Effects on Humans:
Very hazardous in case of ingestion. Hazardous in case of skin contact (irritant, permeator), of inhalation.



Special Remarks on Toxicity to Animals: Not available.



Special Remarks on Chronic Effects on Humans: Detected in maternal milk in human.



Special Remarks on other Toxic Effects on Humans: Not available.



Section 12: Ecological Information



Ecotoxicity: Not available.



BOD5 and COD: Not available.



Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.



Toxicity of the Products of Biodegradation: The products of degradation are more toxic.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:



Section 14: Transport Information



DOT Classification: CLASS 6.1: Poisonous material.



Identification: : 1,1,1-Trichloroethane : UN2831 PG: III
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Special Provisions for Transport: Not available.



Section 15: Other Regulatory Information



Federal and State Regulations:
Pennsylvania RTK: 1,1,1-Trichloroethane Massachusetts RTK: 1,1,1-Trichloroethane TSCA 8(b) inventory: 1,1,1-
Trichloroethane SARA 313 toxic chemical notification and release reporting: 1,1,1-Trichloroethane CERCLA: Hazardous
substances.: 1,1,1-Trichloroethane



Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).



Other Classifications:



WHMIS (Canada): CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC).



DSCL (EEC):
R38- Irritating to skin. R41- Risk of serious damage to eyes.



HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 1



Reactivity: 0



Personal Protection: h



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 1



Reactivity: 0



Specific hazard:



Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.



Section 16: Other Information



References: Not available.



Other Special Considerations: Not available.



Created: 10/10/2005 08:31 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
1,1-Dichloroethane MSDS



Section 1: Chemical Product and Company Identification



Product Name: 1,1-Dichloroethane



Catalog Codes: SLD3280



CAS#: 75-34-3



RTECS: KI0175000



TSCA: TSCA 8(b) inventory: 1,1-Dichloroethane



CI#: Not available.



Synonym:  



Chemical Name: 1,1-Dichloroethane



Chemical Formula: C2-H4-Cl2



Contact Information:



Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396



US Sales: 1-800-901-7247
International Sales: 1-281-441-4400



Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



{1,1-}Dichloroethane 75-34-3 100



Toxicological Data on Ingredients: 1,1-Dichloroethane: ORAL (LD50): Acute: 725 mg/kg [Rat].



Section 3: Hazards Identification



Potential Acute Health Effects: Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation.



Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified 2 (Reasonably anticipated.) by NTP. A4 (Not classifiable for human or animal.) by
ACGIH. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY:
Classified Development toxin [POSSIBLE]. The substance is toxic to kidneys, lungs, liver, central nervous system (CNS).
Repeated or prolonged exposure to the substance can produce target organs damage.



Section 4: First Aid Measures



Eye Contact: Check for and remove any contact lenses. Do not use an eye ointment. Seek medical attention.



Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an
emollient. If irritation persists, seek medical attention. Wash contaminated clothing before reusing.





http://www.sciencelab.com/
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Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical
attention.



Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do not induce vomiting. Examine the lips and mouth to ascertain whether the tissues are damaged, a possible indication that
the toxic material was ingested; the absence of such signs, however, is not conclusive. Loosen tight clothing such as a collar,
tie, belt or waistband. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek immediate medical attention.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: Flammable.



Auto-Ignition Temperature: 458°C (856.4°F)



Flash Points: CLOSED CUP: -17°C (1.4°F). OPEN CUP: -6°C (21.2°F).



Flammable Limits: LOWER: 5.6% UPPER: 11.4%



Products of Combustion: These products are carbon oxides (CO, CO2), halogenated compounds.



Fire Hazards in Presence of Various Substances: Not available.



Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.



Fire Fighting Media and Instructions:
Flammable liquid. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam, water spray or fog.



Special Remarks on Fire Hazards: Not available.



Special Remarks on Explosion Hazards: Not available.



Section 6: Accidental Release Measures



Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.



Large Spill:
Flammable liquid. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or confined
areas; dike if needed. Eliminate all ignition sources. Be careful that the product is not present at a concentration level above
TLV. Check TLV on the MSDS and with local authorities.



Section 7: Handling and Storage



Precautions:
Keep locked up Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do
not ingest. Do not breathe gas/fumes/ vapour/spray. Wear suitable protective clothing In case of insufficient ventilation, wear
suitable respiratory equipment If ingested, seek medical advice immediately and show the container or the label. Avoid contact
with skin and eyes Keep away from incompatibles such as oxidizing agents, alkalis.
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Storage:
Flammable materials should be stored in a separate safety storage cabinet or room. Keep away from heat. Keep away from
sources of ignition. Keep container tightly closed. Keep in a cool, well-ventilated place. Ground all equipment containing
material. A refrigerated room would be preferable for materials with a flash point lower than 37.8°C (100°F).



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.



Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits:
TWA: 100 STEL: 250 (ppm) from ACGIH (TLV) [1999] TWA: 100 (ppm) from OSHA (PEL) Australia: TWA: 200 (ppm) Consult
local authorities for acceptable exposure limits.



Section 9: Physical and Chemical Properties



Physical state and appearance: Liquid. (Oily liquid.)



Odor: Chloroform like odor (Slight.)



Taste: Not available.



Molecular Weight: 98.96 g/mole



Color: Colorless.



pH (1% soln/water): Not available.



Boiling Point: 57.3°C (135.1°F)



Melting Point: -96.9°C (-142.4°F)



Critical Temperature: 261.5°C (502.7°F)



Specific Gravity: 1.175 (Water = 1)



Vapor Pressure: 180 mm of Hg (@ 20°C)



Vapor Density: 3.44 (Air = 1)



Volatility: Not available.



Odor Threshold: 120 ppm



Water/Oil Dist. Coeff.: Not available.



Ionicity (in Water): Not available.



Dispersion Properties:
Partially dispersed in diethyl ether. See solubility in water, diethyl ether.



Solubility: Partially soluble in diethyl ether.



Section 10: Stability and Reactivity Data
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Stability: The product is stable.



Instability Temperature: Not available.



Conditions of Instability: Not available.



Incompatibility with various substances: Reactive with oxidizing agents, alkalis.



Corrosivity: Corrosive in presence of aluminum.



Special Remarks on Reactivity: Not available.



Special Remarks on Corrosivity: Will attack some forms of plastic and rubber



Polymerization: No.



Section 11: Toxicological Information



Routes of Entry: Absorbed through skin. Eye contact. Inhalation. Ingestion.



Toxicity to Animals: Acute oral toxicity (LD50): 725 mg/kg [Rat].



Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified 2 (Reasonably anticipated.) by NTP. A4 (Not classifiable for human or animal.) by
ACGIH. DEVELOPMENTAL TOXICITY: Classified Development toxin [POSSIBLE]. The substance is toxic to kidneys, lungs,
liver, central nervous system (CNS).



Other Toxic Effects on Humans: Hazardous in case of skin contact (irritant), of ingestion, of inhalation.



Special Remarks on Toxicity to Animals: Not available.



Special Remarks on Chronic Effects on Humans: Not available.



Special Remarks on other Toxic Effects on Humans: Not available.



Section 12: Ecological Information



Ecotoxicity: Not available.



BOD5 and COD: Not available.



Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.



Toxicity of the Products of Biodegradation: The products of degradation are as toxic as the product itself.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:



Section 14: Transport Information



DOT Classification:
CLASS 3: Combustible liquid with a flash point greater than 37.8C (100F). Marine pollutant



Identification: : 1,1-Dichloroethane : UN2362 PG: II



Special Provisions for Transport: Not available.











p. 5



Section 15: Other Regulatory Information



Federal and State Regulations:
California prop. 65 (no significant risk level): 1,1-Dichloroethane California prop. 65: This product contains the following
ingredients for which the State of California has found to cause cancer which would require a warning under the statute: 1,1-
Dichloroethane Rhode Island RTK hazardous substances: 1,1-Dichloroethane Pennsylvania RTK: 1,1-Dichloroethane Florida:
1,1-Dichloroethane Minnesota: 1,1-Dichloroethane Massachusetts RTK: 1,1-Dichloroethane New Jersey: 1,1-Dichloroethane
New Jersey spill list: 1,1-Dichloroethane TSCA 8(b) inventory: 1,1-Dichloroethane TSCA 8(a) PAIR: 1,1-Dichloroethane TSCA
8(d) H and S data reporting: 1,1-Dichloroethane: June 1999 TSCA 12(b) one time export: 1,1-Dichloroethane SARA 313 toxic
chemical notification and release reporting: 1,1-Dichloroethane: 1% CERCLA: Hazardous substances.: 1,1-Dichloroethane:
1000 lbs. (453.6 kg)



Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.



Other Classifications:



WHMIS (Canada):
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F). CLASS D-2B: Material causing other toxic effects
(TOXIC).



DSCL (EEC):
R11- Highly flammable. R22- Harmful if swallowed. R37/38- Irritating to respiratory system and skin. R41- Risk of serious
damage to eyes. R52- Harmful to aquatic organisms.



HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 3



Reactivity: 0



Personal Protection: h



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 3



Reactivity: 0



Specific hazard:



Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.



Section 16: Other Information



References: Not available.



Other Special Considerations: Not available.



Created: 10/09/2005 05:07 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
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lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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MATERIAL SAFETY DATA SHEET 



 
1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION  



 
 



MATHESON TRI-GAS, INC.  Emergency Contact: 
150 Allen Road Suite 302  CHEMTREC 1-800-424-9300 
Basking Ridge, New Jersey 07920  Calls Originating Outside the US: 
Information: 1-800-416-2505  703-527-3887 (Collect Calls Accepted) 
 
SUBSTANCE: VINYLIDENE CHLORIDE 
 
TRADE NAMES/SYNONYMS: 
MTG MSDS 239; 1,1-DICHLOROETHENE; 1,1-DICHLOROETHYLENE; VDC; VINYLIDENE 
CHLORIDE MONOMER; VINYLIDENE DICHLORIDE; VINYLIDENE CHLORIDE, INHIBITED; 
RCRA U078; UN 1303; C2H2CL2; MAT25070; RTECS KV9275000 
 
CHEMICAL FAMILY: halogens 
 
CREATION DATE: Jan 24 1989 
REVISION DATE: Dec 11 2008 



 
2. COMPOSITION, INFORMATION ON INGREDIENTS  



 
 



COMPONENT: VINYLIDENE CHLORIDE 
CAS NUMBER: 75-35-4 
PERCENTAGE: >99.9 
 
COMPONENT: 4-METHOXYPHENOL 
CAS NUMBER: 150-76-5 
PERCENTAGE: 0.02000 



 
3. HAZARDS IDENTIFICATION  



 
 



NFPA RATINGS (SCALE 0-4):  HEALTH=2  FIRE=4  REACTIVITY=2 
 
EMERGENCY OVERVIEW: 
COLOR: colorless 
PHYSICAL FORM: volatile liquid 
ODOR: faint odor, sweet odor 
MAJOR HEALTH HAZARDS: harmful if swallowed, respiratory tract irritation, skin irritation, eye 
irritation, central nervous system depression 
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PHYSICAL HAZARDS: Flammable liquid and vapor. Vapor may cause flash fire. May polymerize. 
Containers may rupture or explode. May form peroxides during prolonged storage. 
 
POTENTIAL HEALTH EFFECTS: 
INHALATION: 
SHORT TERM EXPOSURE: irritation, symptoms of drunkenness, lung congestion, liver damage, 
convulsions 
LONG TERM EXPOSURE: kidney damage, tumors 
SKIN CONTACT: 
SHORT TERM EXPOSURE: irritation (possibly severe) 
LONG TERM EXPOSURE: same as effects reported in short term exposure 
EYE CONTACT: 
SHORT TERM EXPOSURE: irritation (possibly severe), eye damage 
LONG TERM EXPOSURE: same as effects reported in short term exposure 
INGESTION: 
SHORT TERM EXPOSURE: symptoms of drunkenness, liver damage 
LONG TERM EXPOSURE: same as effects reported in short term exposure 



 
4. FIRST AID MEASURES  



 
 



INHALATION: If adverse effects occur, remove to uncontaminated area. Give artificial respiration if not 
breathing. Get immediate medical attention. 
 
SKIN CONTACT: Wash skin with soap and water for at least 15 minutes while removing contaminated 
clothing and shoes. Get medical attention, if needed. Thoroughly clean and dry contaminated clothing and 
shoes before reuse. 
 
EYE CONTACT: Flush eyes with plenty of water for at least 15 minutes. Then get immediate medical 
attention. 
 
INGESTION: If a large amount is swallowed, get medical attention. 



 
5. FIRE FIGHTING MEASURES  



 
 



FIRE AND EXPLOSION HAZARDS: Severe fire hazard. The vapor is heavier than air. Vapors or gases 
may ignite at distant ignition sources and flash back. Vapor/air mixtures are explosive above flash point. 
Containers may rupture or explode if exposed to heat. 
 
EXTINGUISHING MEDIA: alcohol-resistant foam, carbon dioxide, regular dry chemical, water 
 
Large fires: Use alcohol-resistant foam or flood with fine water spray. 
 
FIRE FIGHTING: Move container from fire area if it can be done without risk. Cool containers with water 
spray until well after the fire is out. Stay away from the ends of tanks. For fires in cargo or storage area: Cool 
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containers with water from unmanned hose holder or monitor nozzles until well after fire is out. If this is 
impossible then take the following precautions: Keep unnecessary people away, isolate hazard area and deny 
entry. Let the fire burn. Withdraw immediately in case of rising sound from venting safety device or any 
discoloration of tanks due to fire. For tank, rail car or tank truck: Evacuation radius: 800 meters (1/2 mile). 
Do not attempt to extinguish fire unless flow of material can be stopped first. Flood with fine water spray. 
Do not scatter spilled material with high-pressure water streams. Cool containers with water spray until well 
after the fire is out. Apply water from a protected location or from a safe distance. Avoid inhalation of 
material or combustion by-products. Stay upwind and keep out of low areas. Water may be ineffective. 
 
FLASH POINT: 14 F (-10 C) 
LOWER FLAMMABLE LIMIT: 5.6% 
UPPER FLAMMABLE LIMIT: 11.4% 
AUTOIGNITION: 855 F (457 C) 
FLAMMABILITY CLASS (OSHA): IA 



 
6. ACCIDENTAL RELEASE MEASURES  



 
 



AIR RELEASE: 
Reduce vapors with water spray. Stay upwind and keep out of low areas. 
 
SOIL RELEASE: 
Dig holding area such as lagoon, pond or pit for containment. Dike for later disposal. Absorb with sand or 
other non-combustible material. 
 
WATER RELEASE: 
Collect with absorbent into suitable container. Collect spilled material using mechanical equipment. 
 
OCCUPATIONAL RELEASE: 
Avoid heat, flames, sparks and other sources of ignition. Remove sources of ignition. Stop leak if possible 
without personal risk. Reduce vapors with water spray. Small spills: Absorb with sand or other non-
combustible material. Collect spilled material in appropriate container for disposal. Large spills: Dike for 
later disposal. Keep unnecessary people away, isolate hazard area and deny entry. Stay upwind and keep out 
of low areas. Notify Local Emergency Planning Committee and State Emergency Response Commission for 
release greater than or equal to RQ (U.S. SARA Section 304). If release occurs in the U.S. and is reportable 
under CERCLA Section 103, notify the National Response Center at (800)424-8802 (USA) or (202)426-
2675 (USA). 



 
7. HANDLING AND STORAGE  



 
 



STORAGE: Store and handle in accordance with all current regulations and standards. Subject to storage 
regulations: U.S. OSHA 29 CFR 1910.106. Grounding and bonding required. Store in a cool, dry place. 
Store in a well-ventilated area. Keep in the dark. Keep separated from incompatible substances. Store outside 
or in a detached building. Store with flammable liquids. Store in a tightly closed container. Containers must 
have overpressure release device. Avoid heat, flames, sparks and other sources of ignition. Keep separated 
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from incompatible substances. Monitor inhibitor content. Avoid exposure to low temperatures or freezing. 
May form explosive peroxides. Store in a tightly closed container. Avoid contact with light. Store in a cool, 
dry place. Monitor inhibitor content. Do not evaporate or distill to dryness. Keep separated from 
incompatible substances. 



 
8. EXPOSURE CONTROLS, PERSONAL PROTECTION  



 
 



EXPOSURE LIMITS: 
VINYLIDENE CHLORIDE: 
1 ppm (4 mg/m3) OSHA TWA (vacated by 58 FR 35338, June 30, 1993) 
5 ppm ACGIH TWA 
NIOSH TWA (lowest feasible concentration) 
 
VENTILATION: Provide local exhaust ventilation system. Ventilation equipment should be explosion-
resistant if explosive concentrations of material are present. Ensure compliance with applicable exposure 
limits. 
 
EYE PROTECTION: Wear splash resistant safety goggles. Provide an emergency eye wash fountain and 
quick drench shower in the immediate work area. 
 
CLOTHING: Wear appropriate chemical resistant clothing. 
 
GLOVES: Wear appropriate chemical resistant gloves. 
 
RESPIRATOR: The following respirators and maximum use concentrations are drawn from NIOSH and/or 
OSHA. 
At any detectable concentration - 
Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or 
other positive-pressure mode. 
Any supplied-air respirator with a full facepiece that is operated in a pressure-demand or other positive-
pressure mode in combination with an auxiliary self-contained breathing apparatus operated in pressure-
demand or other positive-pressure mode. 
Escape - 
Any air-purifying full-facepiece respirator (gas mask) with a chin-style, front-mounted or back-mounted 
organic vapor canister. 
Any appropriate escape-type, self-contained breathing apparatus. 
For Unknown Concentrations or Immediately Dangerous to Life or Health - 
Any supplied-air respirator with a full facepiece that is operated in a pressure-demand or other positive-
pressure mode in combination with an auxiliary self-contained breathing apparatus operated in pressure-
demand or other positive-pressure mode. 
Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or 
other positive-pressure mode. 
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9. PHYSICAL AND CHEMICAL PROPERTIES  
 



 



PHYSICAL STATE: liquid 
COLOR: colorless 
PHYSICAL FORM: volatile liquid 
ODOR: faint odor, sweet odor 
MOLECULAR WEIGHT: 96.64 
MOLECULAR FORMULA: C2-H2-CL2 
BOILING POINT: 86-90 F (30-32 C) 
FREEZING POINT: -188 F (-122 C) 
VAPOR PRESSURE: 400 mmHg @ 14.8 C 
VAPOR DENSITY (air=1): 3.4 
SPECIFIC GRAVITY (water=1): 1.213 
WATER SOLUBILITY: 0.04% @ 20 C 
PH: Not available 
VOLATILITY: Not available 
ODOR THRESHOLD: 500 ppm 
EVAPORATION RATE: Not available 
COEFFICIENT OF WATER/OIL DISTRIBUTION: Not available 
SOLVENT SOLUBILITY: 
Soluble: organic solvents 



 
10. STABILITY AND REACTIVITY  



 
 



REACTIVITY: May form explosive peroxides. Avoid contact with temperatures above -40 C. Avoid 
contact with heat, air, light or moisture and monitor inhibitor content. May polymerize. Closed containers 
may rupture violently. 
 
CONDITIONS TO AVOID: Avoid heat, flames, sparks and other sources of ignition. Containers may 
rupture or explode if exposed to heat. 
 
INCOMPATIBILITIES: metals, acids, oxidizing materials 
 
HAZARDOUS DECOMPOSITION: 
Thermal decomposition products: phosgene, halogenated compounds, oxides of carbon 
 
POLYMERIZATION: May polymerize. Avoid contact with heat or light and monitor inhibitor content. 



 
11. TOXICOLOGICAL INFORMATION  



 
 



VINYLIDENE CHLORIDE: 
TOXICITY DATA: 10000 mg/m3 inhalation-rat LC50; 200 mg/kg oral-rat LD50 
CARCINOGEN STATUS: IARC: Human Inadequate Evidence, Animal Limited Evidence, Group 3; 
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ACGIH: A4 -Not Classifiable as a Human Carcinogen 
LOCAL EFFECTS: 
Irritant: inhalation, skin, eye 
ACUTE TOXICITY LEVEL: 
Toxic: inhalation, ingestion 
TARGET ORGANS: central nervous system, liver 
TUMORIGENIC DATA: Available. 
MUTAGENIC DATA: Available. 
REPRODUCTIVE EFFECTS DATA: Available. 



 
12. ECOLOGICAL INFORMATION  



 
 



ECOTOXICITY DATA: 
FISH TOXICITY: 74000 ug/L 96 hour(s) LC50 (Mortality) Bluegill (Lepomis macrochirus) 
 
INVERTEBRATE TOXICITY: 224000 ug/L 96 hour(s) LC50 (Mortality) Opossum shrimp (Mysidopsis 
bahia) 
 
ALGAL TOXICITY: >712000 ug/L 96 hour(s) EC50 (Photosynthesis) Diatom (Skeletonema costatum) 
 
ENVIRONMENTAL SUMMARY: Moderately toxic to aquatic life. 



 
13. DISPOSAL CONSIDERATIONS  



 
 



Subject to disposal regulations: U.S. EPA 40 CFR 262. Hazardous Waste Number(s): U078. Hazardous 
Waste Number(s): D029. Dispose of in accordance with U.S. EPA 40 CFR 262 for concentrations at or 
above the Regulatory level. Regulatory level- 0.7 mg/L. Dispose in accordance with all applicable 
regulations. 



 
14. TRANSPORT INFORMATION  



 
 



U.S. DOT 49 CFR 172.101: 
PROPER SHIPPING NAME: Vinylidene chloride, stabilized 
ID NUMBER: UN1303 
HAZARD CLASS OR DIVISION: 3 
PACKING GROUP: I 
LABELING REQUIREMENTS: 3 
 
CANADIAN TRANSPORTATION OF DANGEROUS GOODS: 
SHIPPING NAME: Vinylidene chloride, stabilized 
UN NUMBER: UN1303 
CLASS: 3 
PACKING GROUP/CATEGORY: I 
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15. REGULATORY INFORMATION  
 



 



U.S. REGULATIONS: 
CERCLA SECTIONS 102a/103 HAZARDOUS SUBSTANCES (40 CFR 302.4):  
VINYLIDINE CHLORIDE: 100 LBS RQ 
 
SARA TITLE III SECTION 302 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355 Subpart 
B): Not regulated. 
 
SARA TITLE III SECTION 304 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355 Subpart 
C): Not regulated. 
 
SARA TITLE III SARA SECTIONS 311/312 HAZARDOUS CATEGORIES (40 CFR 370 Subparts B 
and C):  
ACUTE: Yes 
CHRONIC: Yes 
FIRE: Yes 
REACTIVE: Yes 
SUDDEN RELEASE: Yes 
 
SARA TITLE III SECTION 313 (40 CFR 372.65):  
VINYLIDINE CHLORIDE 
 
OSHA PROCESS SAFETY (29 CFR 1910.119): Not regulated. 
 
STATE REGULATIONS: 
California Proposition 65: Not regulated. 
 
CANADIAN REGULATIONS: 
WHMIS CLASSIFICATION: BD2 
 
NATIONAL INVENTORY STATUS: 
U.S. INVENTORY (TSCA): Listed on inventory. 
 
TSCA 12(b) EXPORT NOTIFICATION:  
VINYLIDENE CHLORIDE 
CAS NUMBER: 75-35-4 
SECTION 4 
 
CANADA INVENTORY (DSL/NDSL): Not determined. 



 
16. OTHER INFORMATION  
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HEREIN.  
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Material Safety Data Sheet
p-Dioxane MSDS



Section 1: Chemical Product and Company Identification



Product Name: p-Dioxane



Catalog Codes: SLD3919



CAS#: 123-91-1



RTECS: JG8225000



TSCA: TSCA 8(b) inventory: 1,4-Dioxane



CI#: Not applicable.



Synonym:   p-Dioxane; Diethylene dioxide; 1,4-Dioxane



Chemical Name: 1,4-Dioxacyclohexane



Chemical Formula: C4H8O2



Contact Information:



Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396



US Sales: 1-800-901-7247
International Sales: 1-281-441-4400



Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



{1,4-}Dioxane 123-91-1 100



Toxicological Data on Ingredients: 1,4-Dioxane: ORAL (LD50): Acute: 4200 mg/kg [Rat.]. 5300 mg/kg [Mouse]. 2000 mg/kg
[Rabbit]. VAPOR (LC50): Acute: 37000 mg/m 2 hours [Mouse].



Section 3: Hazards Identification



Potential Acute Health Effects:
Hazardous in case of eye contact (irritant), of ingestion, of inhalation. Slightly hazardous in case of skin contact (irritant,
permeator).



Potential Chronic Health Effects:
Hazardous in case of inhalation. CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH, 2B (Possible
for human.) by IARC. Classified 2 (Some evidence.) by NTP. MUTAGENIC EFFECTS: Mutagenic for mammalian somatic
cells. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic
to blood, kidneys, liver, skin, central nervous system (CNS). Repeated or prolonged exposure to the substance can produce
target organs damage.



Section 4: First Aid Measures
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Eye Contact:
Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Get medical attention.



Skin Contact:
Wash with soap and water. Cover the irritated skin with an emollient. Get medical attention if irritation develops. Cold water
may be used.



Serious Skin Contact: Not available.



Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention if symptoms appear.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: Flammable.



Auto-Ignition Temperature: 180°C (356°F)



Flash Points: CLOSED CUP: 12°C (53.6°F). OPEN CUP: 18.3°C (64.9°F) (Cleveland).



Flammable Limits: LOWER: 2% UPPER: 22%



Products of Combustion: These products are carbon oxides (CO, CO2).



Fire Hazards in Presence of Various Substances:
Highly flammable in presence of open flames and sparks, of heat. Non-flammable in presence of shocks.



Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.



Fire Fighting Media and Instructions:
Flammable liquid, soluble or dispersed in water. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam,
water spray or fog.



Special Remarks on Fire Hazards:
Vapor is heavier than air and may travel considerable distance to source of ignition and flash back. When heated to
decomposition, it emits acrid smoke and irritating fumes.



Special Remarks on Explosion Hazards:
Vapor forms explosive mixtures with air over a wide range. Dioxane is capable of forming explosive peroxides under certain
conditions, and unless proper precautions are taken, it can explode when redistilled. In the reaction with triethynylaluminum,
the residue from the sublimation of the complex with Dioxane is explosive. The complex should not be dried by heating.



Section 6: Accidental Release Measures



Small Spill:
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container.
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Large Spill:
Flammable liquid. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or confined
areas; dike if needed. Be careful that the product is not present at a concentration level above TLV. Check TLV on the MSDS
and with local authorities.



Section 7: Handling and Storage



Precautions:
Keep locked up.. Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do
not ingest. Do not breathe gas/fumes/ vapor/spray. Avoid contact with eyes. Wear suitable protective clothing. In case of
insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the
container or the label. Keep away from incompatibles such as oxidizing agents.



Storage:
Store in a segregated and approved area. Keep container in a cool, well-ventilated area. Keep container tightly closed and
sealed until ready for use. Avoid all possible sources of ignition (spark or flame).



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.



Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves (impervious).



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits:
TWA: 72 (mg/m3) from ACGIH (TLV) [United States] TWA: 20 (ppm) from ACGIH (TLV) [United States] CEIL: 3.6 (mg/m3)
from NIOSH CEIL: 1 (ppm) from NIOSH TWA: 25 (ppm) from OSHA (PEL) [United States] TWA: 90 (mg/m3) from OSHA
(PEL) [United States] TWA: 25 STEL: 100 (ppm) [United Kingdom (UK)] TWA: 91 STEL: 366 (mg/m3) [United Kingdom
(UK)] CEIL: 100 (ppm) from OSHA (PEL) [United States] CEIL: 360 (mg/m3) from OSHA (PEL) [United States]Consult local
authorities for acceptable exposure limits.



Section 9: Physical and Chemical Properties



Physical state and appearance: Liquid. (Liquid.)



Odor: Ethereal. Pleasant. (Slight.)



Taste: Not available.



Molecular Weight: 88.11 g/mole



Color: Colorless.



pH (1% soln/water): Not available.



Boiling Point: 101.1°C (214°F)



Melting Point: 11.8°C (53.2°F)



Critical Temperature: 312°C (593.6°F)



Specific Gravity: 1.0337 (Water = 1)
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Vapor Pressure: 3.9 kPa (@ 20°C)



Vapor Density: 3.03 (Air = 1)



Volatility: Not available.



Odor Threshold: Not available.



Water/Oil Dist. Coeff.: The product is more soluble in water; log(oil/water) = -0.3



Ionicity (in Water): Not available.



Dispersion Properties: See solubility in water.



Solubility: Soluble in cold water, hot water.



Section 10: Stability and Reactivity Data



Stability: The product is stable.



Instability Temperature: Not available.



Conditions of Instability: Heat, ignition sources, incompatible materials, air, sunlight.



Incompatibility with various substances: Reactive with oxidizing agents.



Corrosivity: Non-corrosive in presence of glass.



Special Remarks on Reactivity:
Hydroperoxide-free Dioxane rapidly forms hydroperoxide on contact with air. Exposure to sunlight accelerates this formation.
Decomposes to carbon monoxide. Incompatible with silver perchlorate, oxidizing agents, sulfur trioxide, decaborane, triethynyl
aluminum, boron trifluoride. Dioxane may react with hydrogen in the presence of Rainey nickel above 210C (410F).



Special Remarks on Corrosivity: Not available.



Polymerization: Will not occur.



Section 11: Toxicological Information



Routes of Entry: Absorbed through skin. Eye contact. Inhalation.



Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 2000 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 37000 mg/m3 2 hours [Mouse].



Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH, 2B (Possible for human.) by IARC. Classified
2 (Some evidence.) by NTP. MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. May cause damage to the
following organs: blood, kidneys, liver, skin, central nervous system (CNS).



Other Toxic Effects on Humans:
Hazardous in case of ingestion, of inhalation. Slightly hazardous in case of skin contact (irritant, permeator).



Special Remarks on Toxicity to Animals:
LD50 [Rabbit] - Route: Skin; Dose: 7600 ul/kg LCL [Human] - Route: Inhalation; Dose: 470 ppm/72 hrs.



Special Remarks on Chronic Effects on Humans:
May cause adverse reproductive effects (fetotoxicity) based on animal data. May affect genetic material (mutagenic) based on
animal data. May cause cancer (tumorgenic).



Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: Causes skin irritation. May be absorbed through skin with possible system effects. Eyes:
Vapors cause eye irritation. Splashes cause severe irritation, possible corneal burns and eye damage. Inhalation: Highly
toxic by inhalation. Easily absorbed through lungs. Causes irritation of the respiratory tract. May affect respiration (coughing),











p. 5



behavior and brain (headache, dizziness, narcosis, irritability, drowsiness, altered sleep time, physcophpysical changes),
cardiovascular system (increased blood pressure), sense organs, gastrointestinal tract (nausea, vomiting), liver, and kidneys.
metabolism Ingestion: Causes gastrointestinal (digestive) tract irritation with nausea, vomiting, sore throat, abdominal pain.
May also affect behavior, sense organs, urinary system. Chronic Potential Health Effects: Prolonged exposure may cause
central nervous system depression, loss of appetite, nausea, abdominal tenderness, and liver or kidney damage. Prolonged
skin contact may cause dermatitis. Suspected human carcinogen based on animal data.



Section 12: Ecological Information



Ecotoxicity: Not available.



BOD5 and COD: Not available.



Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.



Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.



Section 14: Transport Information



DOT Classification: CLASS 3: Flammable liquid.



Identification: : Dioxane UNNA: 1165 PG: II



Special Provisions for Transport: Not available.



Section 15: Other Regulatory Information



Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer,
birth defects or other reproductive harm, which would require a warning under the statute: 1,4-Dioxane California prop. 65 (no
significant risk level): 1,4-Dioxane California prop. 65: This product contains the following ingredients for which the State of
California has found to cause cancer which would require a warning under the statute: 1,4-Dioxane Connecticut hazardous
material survey.: 1,4-Dioxane Illinois toxic substances disclosure to employee act: 1,4-Dioxane Illinois chemical safety act: 1,4-
Dioxane New York release reporting list: 1,4-Dioxane Rhode Island RTK hazardous substances: 1,4-Dioxane Pennsylvania
RTK: 1,4-Dioxane Minnesota: 1,4-Dioxane Massachusetts RTK: 1,4-Dioxane Massachusetts spill list: 1,4-Dioxane New
Jersey: 1,4-Dioxane New Jersey spill list: 1,4-Dioxane Louisiana spill reporting: 1,4-Dioxane California Director's list of
Hazardous Substances: 1,4-Dioxane TSCA 8(b) inventory: 1,4-Dioxane SARA 313 toxic chemical notification and release
reporting: 1,4-Dioxane CERCLA: Hazardous substances.: 1,4-Dioxane: 100 lbs. (45.36 kg)



Other Classifications:



WHMIS (Canada):
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F). CLASS D-2B: Material causing other toxic effects
(TOXIC).



DSCL (EEC):
R11- Highly flammable. R36- Irritating to eyes. R45- May cause cancer. S2- Keep out of the reach of children. S46- If
swallowed, seek medical advice immediately and show this container or label. S53- Avoid exposure - obtain special
instructions before use.
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HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 3



Reactivity: 1



Personal Protection: j



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 3



Reactivity: 1



Specific hazard:



Protective Equipment:
Gloves (impervious). Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear
appropriate respirator when ventilation is inadequate. Splash goggles.



Section 16: Other Information



References:
-SAX, N.I. Dangerous Properties of Indutrial Materials. Toronto, Van Nostrand Reinold, 6e ed. 1984. -Material safety data
sheet emitted by: la Commission de la Santé et de la Sécurité du Travail du Québec. -Hawley, G.G.. The Condensed
Chemical Dictionary, 11e ed., New York N.Y., Van Nostrand Reinold, 1987. -The Sigma-Aldrich Library of Chemical Safety
Data, Edition II. RTECS, and HSDB databases



Other Special Considerations: Not available.



Created: 10/09/2005 05:14 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Ammonium perchlorate MSDS



Section 1: Chemical Product and Company Identification



Product Name: Ammonium perchlorate



Catalog Codes: SLA2725



CAS#: 7790-98-9



RTECS: SC7520000



TSCA: TSCA 8(b) inventory: Ammonium perchlorate



CI#: Not available.



Synonym:  



Chemical Formula: NH4ClO4



Contact Information:



Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396



US Sales: 1-800-901-7247
International Sales: 1-281-441-4400



Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



Ammonium perchlorate 7790-98-9 100



Toxicological Data on Ingredients: Ammonium perchlorate LD50: Not available. LC50: Not available.



Section 3: Hazards Identification



Potential Acute Health Effects:
Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation. Prolonged exposure may result
in skin burns and ulcerations. Over-exposure by inhalation may cause respiratory irritation.



Potential Chronic Health Effects:
Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation. CARCINOGENIC EFFECTS:
Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL
TOXICITY: Not available. The substance is toxic to blood, kidneys. Repeated or prolonged exposure to the substance can
produce target organs damage.



Section 4: First Aid Measures



Eye Contact:
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Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Cold water may be used. Get medical attention.



Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Cold water may be used.Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical
attention.



Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.



Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a collar,
tie, belt or waistband.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: May be combustible at high temperature.



Auto-Ignition Temperature: Not available.



Flash Points: Not available.



Flammable Limits: Not available.



Products of Combustion: Not available.



Fire Hazards in Presence of Various Substances: Flammable in presence of shocks, of heat, of reducing materials, of
combustible materials, of organic materials.



Explosion Hazards in Presence of Various Substances:
Extremely explosive in presence of open flames and sparks, of shocks, of heat, of reducing materials, of organic materials.
Slightly explosive in presence of acids.



Fire Fighting Media and Instructions:
Oxidizing material. Do not use water jet. Use flooding quantities of water. Avoid contact with organic materials.



Special Remarks on Fire Hazards: Not available.



Special Remarks on Explosion Hazards: Not available.



Section 6: Accidental Release Measures



Small Spill: Use appropriate tools to put the spilled solid in a convenient waste disposal container.



Large Spill:
Oxidizing material. Stop leak if without risk. Avoid contact with a combustible material (wood, paper, oil, clothing...). Keep
substance damp using water spray. Do not touch spilled material. Prevent entry into sewers, basements or confined areas;
dike if needed. Eliminate all ignition sources. Call for assistance on disposal.



Section 7: Handling and Storage
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Precautions:
Keep away from heat. Keep away from sources of ignition. Keep away from combustible material.. Empty containers pose
a fire risk, evaporate the residue under a fume hood. Ground all equipment containing material. Do not breathe dust. Take
precautionary measures against electrostatic discharges. Wear suitable protective clothing. In case of insufficient ventilation,
wear suitable respiratory equipment. If you feel unwell, seek medical attention and show the label when possible. Avoid
contact with skin and eyes. Keep away from incompatibles such as reducing agents, combustible materials, organic materials,
acids.



Storage:
Keep container tightly closed. Keep container in a cool, well-ventilated area. Separate from acids, alkalies, reducing agents
and combustibles. See NFPA 43A, Code for the Storage of Liquid and Solid Oxidizers.



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.



Personal Protection:
Splash goggles. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits: Not available.



Section 9: Physical and Chemical Properties



Physical state and appearance: Solid. (Crystals solid.)



Odor: Not available.



Taste: Not available.



Molecular Weight: 117.49 g/mole



Color: Colorless.



pH (1% soln/water): Not available.



Boiling Point: Not available.



Melting Point: Decomposes.



Critical Temperature: Not available.



Specific Gravity: 1.95 (Water = 1)



Vapor Pressure: Not applicable.



Vapor Density: Not available.



Volatility: Not available.



Odor Threshold: Not available.



Water/Oil Dist. Coeff.: Not available.



Ionicity (in Water): Not available.



Dispersion Properties: See solubility in water, methanol, acetone.
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Solubility:
Soluble in cold water, methanol. Partially soluble in acetone. Insoluble in diethyl ether.



Section 10: Stability and Reactivity Data



Stability: Unstable.



Instability Temperature: Not available.



Conditions of Instability: No additional remark.



Incompatibility with various substances:
Extremely reactive or incompatible with reducing agents, combustible materials, organic materials. Reactive with acids.



Corrosivity: Non-corrosive in presence of glass.



Special Remarks on Reactivity: Not available.



Special Remarks on Corrosivity: Not available.



Polymerization: Will not occur.



Section 11: Toxicological Information



Routes of Entry: Eye contact. Inhalation. Ingestion.



Toxicity to Animals:
LD50: Not available. LC50: Not available.



Chronic Effects on Humans: Causes damage to the following organs: blood, kidneys.



Other Toxic Effects on Humans: Hazardous in case of skin contact (irritant), of ingestion, of inhalation.



Special Remarks on Toxicity to Animals: Not available.



Special Remarks on Chronic Effects on Humans: Not available.



Special Remarks on other Toxic Effects on Humans: Not available.



Section 12: Ecological Information



Ecotoxicity: Not available.



BOD5 and COD: Not available.



Products of Biodegradation: Possibly hazardous short/long term degradation products are to be expected.



Toxicity of the Products of Biodegradation: The products of degradation are more toxic.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:



Section 14: Transport Information



DOT Classification: CLASS 5.1: Oxidizing material.
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Identification: : Ammonium Perchlorate UNNA: UN1442 PG: II



Special Provisions for Transport: Not available.



Section 15: Other Regulatory Information



Federal and State Regulations:
Pennsylvania RTK: Ammonium perchlorate Massachusetts RTK: Ammonium perchlorate TSCA 8(b) inventory: Ammonium
perchlorate



Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).



Other Classifications:



WHMIS (Canada): CLASS C: Oxidizing material.



DSCL (EEC):
R8- Contact with combustible material may cause fire. R36/38- Irritating to eyes and skin.



HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 1



Reactivity: 4



Personal Protection: E



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 1



Reactivity: 4



Specific hazard:



Protective Equipment:
Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.



Section 16: Other Information



References: Not available.



Other Special Considerations: Not available.



Created: 10/09/2005 03:57 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Tetrachloroethylene MSDS



Section 1: Chemical Product and Company Identification



Product Name: Tetrachloroethylene



Catalog Codes: SLT3220



CAS#: 127-18-4



RTECS: KX3850000



TSCA: TSCA 8(b) inventory: Tetrachloroethylene



CI#: Not available.



Synonym:   Perchloroethylene; 1,1,2,2-
Tetrachloroethylene; Carbon bichloride; Carbon dichloride;
Ankilostin; Didakene; Dilatin PT; Ethene, tetrachloro-;
Ethylene tetrachloride; Perawin; Perchlor; Perclene;
Perclene D; Percosolvel; Tetrachloroethene; Tetraleno;
Tetralex; Tetravec; Tetroguer; Tetropil



Chemical Name: Ethylene, tetrachloro-



Chemical Formula: C2-Cl4



Contact Information:



Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396



US Sales: 1-800-901-7247
International Sales: 1-281-441-4400



Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



Tetrachloroethylene 127-18-4 100



Toxicological Data on Ingredients: Tetrachloroethylene: ORAL (LD50): Acute: 2629 mg/kg [Rat]. DERMAL (LD): Acute:
&gt;3228 mg/kg [Rabbit]. MIST(LC50): Acute: 34200 mg/m 8 hours [Rat]. VAPOR (LC50 ): Acute: 5200 ppm 4 hours [Mouse].



Section 3: Hazards Identification



Potential Acute Health Effects:
Hazardous in case of skin contact (irritant), of inhalation. Slightly hazardous in case of skin contact (permeator), of eye contact
(irritant), of ingestion.



Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH. Classified 2A (Probable for human.) by IARC, 2
(anticipated carcinogen) by NTP. MUTAGENIC EFFECTS: Mutagenic for bacteria and/or yeast. TERATOGENIC EFFECTS:
Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to kidneys, liver, peripheral nervous
system, respiratory tract, skin, central nervous system (CNS). Repeated or prolonged exposure to the substance can produce
target organs damage.





http://www.sciencelab.com/
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Section 4: First Aid Measures



Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Get medical attention if irritation occurs.



Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical attention.



Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.



Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention if symptoms appear.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: Non-flammable.



Auto-Ignition Temperature: Not applicable.



Flash Points: Not applicable.



Flammable Limits: Not applicable.



Products of Combustion: Not available.



Fire Hazards in Presence of Various Substances: Not applicable.



Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.



Fire Fighting Media and Instructions: Not applicable.



Special Remarks on Fire Hazards: Not available.



Special Remarks on Explosion Hazards: Not available.



Section 6: Accidental Release Measures



Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.



Large Spill:
Absorb with an inert material and put the spilled material in an appropriate waste disposal. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.



Section 7: Handling and Storage
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Precautions:
Do not ingest. Do not breathe gas/fumes/ vapor/spray. Avoid contact with skin. Wear suitable protective clothing. In case
of insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the
container or the label. Keep away from incompatibles such as oxidizing agents, metals, acids, alkalis.



Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value.



Personal Protection:
Safety glasses. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits:
TWA: 25 (ppm) from OSHA (PEL) [United States] TWA: 25 STEL: 100 (ppm) from ACGIH (TLV) [United States] TWA: 170
(mg/m3) from OSHA (PEL) [United States] Consult local authorities for acceptable exposure limits.



Section 9: Physical and Chemical Properties



Physical state and appearance: Liquid.



Odor: Ethereal.



Taste: Not available.



Molecular Weight: 165.83 g/mole



Color: Clear Colorless.



pH (1% soln/water): Not available.



Boiling Point: 121.3°C (250.3°F)



Melting Point: -22.3°C (-8.1°F)



Critical Temperature: 347.1°C (656.8°F)



Specific Gravity: 1.6227 (Water = 1)



Vapor Pressure: 1.7 kPa (@ 20°C)



Vapor Density: 5.7 (Air = 1)



Volatility: Not available.



Odor Threshold: 5 - 50 ppm



Water/Oil Dist. Coeff.: The product is more soluble in oil; log(oil/water) = 3.4



Ionicity (in Water): Not available.



Dispersion Properties: Not available.



Solubility:
Miscible with alcohol, ether, chloroform, benzene, hexane. It dissolves in most of the fixed and volatile oils. Solubility in water:
0.015 g/100 ml @ 25 deg. C It slowly decomposes in water to yield Trichloroacetic and Hydrochloric acids.
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Section 10: Stability and Reactivity Data



Stability: The product is stable.



Instability Temperature: Not available.



Conditions of Instability: Incompatible materials



Incompatibility with various substances: Reactive with oxidizing agents, metals, acids, alkalis.



Corrosivity: Non-corrosive in presence of glass.



Special Remarks on Reactivity:
Oxidized by strong oxidizing agents. Incompatible with sodium hydroxide, finely divided or powdered metals such as zinc,
aluminum, magnesium, potassium, chemically active metals such as lithium, beryllium , barium. Protect from light.



Special Remarks on Corrosivity: Slowly corrodes aluminum, iron, and zinc.



Polymerization: Will not occur.



Section 11: Toxicological Information



Routes of Entry: Absorbed through skin. Eye contact. Inhalation. Ingestion.



Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 2629 mg/kg [Rat]. Acute dermal toxicity (LD50): >3228 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 5200
4 hours [Mouse].



Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH. Classified 2A (Probable for human.) by IARC, 2
(Some evidence.) by NTP. MUTAGENIC EFFECTS: Mutagenic for bacteria and/or yeast. May cause damage to the following
organs: kidneys, liver, peripheral nervous system, upper respiratory tract, skin, central nervous system (CNS).



Other Toxic Effects on Humans:
Hazardous in case of skin contact (irritant), of inhalation. Slightly hazardous in case of skin contact (permeator), of ingestion.



Special Remarks on Toxicity to Animals:
Lowest Publishe Lethal Dose/Conc: LDL [Rabbit] - Route: Oral; Dose: 5000 mg/kg LDL [Dog] - Route: Oral; Dose: 4000 mg/kg
LDL [Cat] - Route: Oral; Dose: 4000 mg/kg



Special Remarks on Chronic Effects on Humans:
May cause adverse reproductive effects and birth defects(teratogenic). May affect genetic material (mutagenic). May cause
cancer.



Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: Causes skin irritation with possible dermal blistering or burns. Symtoms may include
redness, itching, pain, and possible dermal blistering or burns. It may be absorbed through the skin with possible systemic
effects. A single prolonged skin exposure is not likely to result in the material being absorbed in harmful amounts. Eyes:
Contact causes transient eye irritation, lacrimation. Vapors cause eye/conjunctival irritation. Symptoms may include redness
and pain. Inhalation: The main route to occupational exposure is by inhalation since it is readily absorbed through the lungs.
It causes respiratory tract irritation, . It can affect behavior/central nervous system (CNS depressant and anesthesia ranging
from slight inebriation to death, vertigo, somnolence, anxiety, headache, excitement, hallucinations, muscle incoordination,
dizziness, lightheadness, disorentiation, seizures, enotional instability, stupor, coma). It may cause pulmonary edema
Ingestion: It can cause nausea, vomiting, anorexia, diarrhea, bloody stool. It may affect the liver, urinary system (proteinuria,
hematuria, renal failure, renal tubular disorder), heart (arrhythmias). It may affect behavior/central nervous system with
symptoms similar to that of inhalation. Chronic Potential Health Effects: Skin: Prolonged or repeated skin contact may result
in excessive drying of the skin, and irritation. Ingestion/Inhalation: Chronic exposure can affect the liver(hepatitis,fatty liver
degeneration), kidneys, spleen, and heart (irregular heartbeat/arrhythmias, cardiomyopathy, abnormal EEG), brain, behavior/
central nervous system/peripheral nervous system (impaired memory, numbness of extremeties, peripheral neuropathy and
other
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Section 12: Ecological Information



Ecotoxicity:
Ecotoxicity in water (LC50): 18.4 mg/l 96 hours [Fish (Fatthead Minnow)]. 18 mg/l 48 hours [Daphnia (daphnia)]. 5 mg/l 96
hours [Fish (Rainbow Trout)]. 13 mg/l 96 hours [Fish (Bluegill sunfish)].



BOD5 and COD: Not available.



Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.



Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.



Section 14: Transport Information



DOT Classification: CLASS 6.1: Poisonous material.



Identification: : Tetrachloroethylene UNNA: 1897 PG: III



Special Provisions for Transport: Marine Pollutant



Section 15: Other Regulatory Information



Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer,
birth defects or other reproductive harm, which would require a warning under the statute: Tetrachloroethylene California
prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer which
would require a warning under the statute: Tetrachloroethylene Connecticut hazardous material survey.: Tetrachloroethylene
Illinois toxic substances disclosure to employee act: Tetrachloroethylene Illinois chemical safety act: Tetrachloroethylene New
York release reporting list: Tetrachloroethylene Rhode Island RTK hazardous substances: Tetrachloroethylene Pennsylvania
RTK: Tetrachloroethylene Minnesota: Tetrachloroethylene Michigan critical material: Tetrachloroethylene Massachusetts
RTK: Tetrachloroethylene Massachusetts spill list: Tetrachloroethylene New Jersey: Tetrachloroethylene New Jersey spill
list: Tetrachloroethylene Louisiana spill reporting: Tetrachloroethylene California Director's List of Hazardous Substances:
Tetrachloroethylene TSCA 8(b) inventory: Tetrachloroethylene TSCA 8(d) H and S data reporting: Tetrachloroethylene:
Effective date: 6/1/87; Sunset date: 6/1/97 SARA 313 toxic chemical notification and release reporting: Tetrachloroethylene
CERCLA: Hazardous substances.: Tetrachloroethylene: 100 lbs. (45.36 kg)



Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.



Other Classifications:



WHMIS (Canada):
CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC). CLASS D-2A: Material causing other toxic effects
(VERY TOXIC).



DSCL (EEC):
R40- Possible risks of irreversible effects. R51/53- Toxic to aquatic organisms, may cause long-term adverse effects in the
aquatic environment. S23- Do not breathe gas/fumes/vapour/spray S26- In case of contact with eyes, rinse immediately with
plenty of water and seek medical advice. S37- Wear suitable gloves. S61- Avoid release to the environment. Refer to special
instructions/Safety data sheets.
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HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 0



Reactivity: 0



Personal Protection: g



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 0



Reactivity: 0



Specific hazard:



Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Safety glasses.



Section 16: Other Information



References: Not available.



Other Special Considerations: Not available.



Created: 10/10/2005 08:29 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Trichloroethylene MSDS



Section 1: Chemical Product and Company Identification



Product Name: Trichloroethylene



Catalog Codes: SLT3310, SLT2590



CAS#: 79-01-6



RTECS: KX4560000



TSCA: TSCA 8(b) inventory: Trichloroethylene



CI#: Not available.



Synonym:  



Chemical Formula: C2HCl3



Contact Information:



Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396



US Sales: 1-800-901-7247
International Sales: 1-281-441-4400



Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



Trichloroethylene 79-01-6 100



Toxicological Data on Ingredients: Trichloroethylene: ORAL (LD50): Acute: 5650 mg/kg [Rat]. 2402 mg/kg [Mouse].
DERMAL (LD50): Acute: 20001 mg/kg [Rabbit].



Section 3: Hazards Identification



Potential Acute Health Effects: Hazardous in case of skin contact (irritant, permeator), of eye contact (irritant), of ingestion,
of inhalation.



Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified + (PROVEN) by OSHA. Classified A5 (Not suspected for human.) by ACGIH.
MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not
available. The substance is toxic to kidneys, the nervous system, liver, heart, upper respiratory tract. Repeated or prolonged
exposure to the substance can produce target organs damage.



Section 4: First Aid Measures



Eye Contact:
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Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Do not use an eye ointment. Seek medical attention.



Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an
emollient. If irritation persists, seek medical attention. Wash contaminated clothing before reusing.



Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.



Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do not induce vomiting. Loosen tight clothing such as a collar, tie, belt or waistband. If the victim is not breathing, perform
mouth-to-mouth resuscitation. Seek immediate medical attention.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: May be combustible at high temperature.



Auto-Ignition Temperature: 420°C (788°F)



Flash Points: Not available.



Flammable Limits: LOWER: 8% UPPER: 10.5%



Products of Combustion: These products are carbon oxides (CO, CO2), halogenated compounds.



Fire Hazards in Presence of Various Substances: Not available.



Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.



Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.



Special Remarks on Fire Hazards: Not available.



Special Remarks on Explosion Hazards: Not available.



Section 6: Accidental Release Measures



Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.



Large Spill:
Absorb with an inert material and put the spilled material in an appropriate waste disposal. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.



Section 7: Handling and Storage



Precautions:
Keep locked up Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk, evaporate the
residue under a fume hood. Ground all equipment containing material. Do not ingest. Do not breathe gas/fumes/ vapour/
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spray. Wear suitable protective clothing In case of insufficient ventilation, wear suitable respiratory equipment If ingested, seek
medical advice immediately and show the container or the label. Avoid contact with skin and eyes



Storage:
Keep container dry. Keep in a cool place. Ground all equipment containing material. Carcinogenic, teratogenic or mutagenic
materials should be stored in a separate locked safety storage cabinet or room.



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.



Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits:
TWA: 50 STEL: 200 (ppm) from ACGIH (TLV) TWA: 269 STEL: 1070 (mg/m3) from ACGIH Consult local authorities for
acceptable exposure limits.



Section 9: Physical and Chemical Properties



Physical state and appearance: Liquid.



Odor: Not available.



Taste: Not available.



Molecular Weight: 131.39 g/mole



Color: Clear Colorless.



pH (1% soln/water): Not available.



Boiling Point: 86.7°C (188.1°F)



Melting Point: -87.1°C (-124.8°F)



Critical Temperature: Not available.



Specific Gravity: 1.4649 (Water = 1)



Vapor Pressure: 58 mm of Hg (@ 20°C)



Vapor Density: 4.53 (Air = 1)



Volatility: Not available.



Odor Threshold: 20 ppm



Water/Oil Dist. Coeff.: The product is equally soluble in oil and water; log(oil/water) = 0



Ionicity (in Water): Not available.



Dispersion Properties: See solubility in water, methanol, diethyl ether, acetone.



Solubility:
Easily soluble in methanol, diethyl ether, acetone. Very slightly soluble in cold water.



Section 10: Stability and Reactivity Data
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Stability: The product is stable.



Instability Temperature: Not available.



Conditions of Instability: Not available.



Incompatibility with various substances: Not available.



Corrosivity:
Extremely corrosive in presence of aluminum. Non-corrosive in presence of glass.



Special Remarks on Reactivity: Not available.



Special Remarks on Corrosivity: Not available.



Polymerization: No.



Section 11: Toxicological Information



Routes of Entry: Dermal contact. Eye contact. Inhalation. Ingestion.



Toxicity to Animals:
Acute oral toxicity (LD50): 2402 mg/kg [Mouse]. Acute dermal toxicity (LD50): 20001 mg/kg [Rabbit].



Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified + (PROVEN) by OSHA. Classified A5 (Not suspected for human.) by ACGIH. The
substance is toxic to kidneys, the nervous system, liver, heart, upper respiratory tract.



Other Toxic Effects on Humans: Hazardous in case of skin contact (irritant, permeator), of ingestion, of inhalation.



Special Remarks on Toxicity to Animals: Not available.



Special Remarks on Chronic Effects on Humans: Passes through the placental barrier in human. Detected in maternal milk
in human.



Special Remarks on other Toxic Effects on Humans: Not available.



Section 12: Ecological Information



Ecotoxicity: Not available.



BOD5 and COD: Not available.



Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.



Toxicity of the Products of Biodegradation: The products of degradation are more toxic.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:



Section 14: Transport Information



DOT Classification: CLASS 6.1: Poisonous material.



Identification: : Trichloroethylene : UN1710 PG: III
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Special Provisions for Transport: Not available.



Section 15: Other Regulatory Information



Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause
cancer, birth defects or other reproductive harm, which would require a warning under the statute: Trichloroethylene California
prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer which
would require a warning under the statute: Trichloroethylene Pennsylvania RTK: Trichloroethylene Florida: Trichloroethylene
Minnesota: Trichloroethylene Massachusetts RTK: Trichloroethylene New Jersey: Trichloroethylene TSCA 8(b) inventory:
Trichloroethylene CERCLA: Hazardous substances.: Trichloroethylene



Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).



Other Classifications:



WHMIS (Canada):
CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC). CLASS D-2B: Material causing other toxic effects
(TOXIC).



DSCL (EEC):
R36/38- Irritating to eyes and skin. R45- May cause cancer.



HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 1



Reactivity: 0



Personal Protection: h



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 1



Reactivity: 0



Specific hazard:



Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.



Section 16: Other Information



References: Not available.



Other Special Considerations: Not available.



Created: 10/10/2005 08:54 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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The online version of this document supersedes all other versions.  Paper copies of this document are uncontrolled.  The 
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To prevent injuries and adverse health effects, the following general safe work practices (SWP) are to 
be followed when conducting work involving known and unknown site hazards.  These SWPs 
establish a pattern of general precautions and measures for reducing risks associated with field 
operations not conducted on hazardous waste sites.  This list is not inclusive and may be amended 
as necessary. 



• Be familiar with and knowledgeable of and adhere to all instructions in the 
construction health and safety plan (C-HASP), job safety analysis, job hazard analysis, 
work permit or other health and safety documentation. 



• At a minimum, a safety meeting will be held at the start of each project to discuss the 
hazards of the site and site work.  Additional meetings will be held, as necessary, to 
address new or continuing safety and health concerns. 



• Be aware of the location of the nearest telephone and all emergency telephone 
numbers. 



• Attend a briefing on the anticipated hazards, equipment requirements, SWPs, 
emergency procedures, and communication methods before going on site. 



• Plan and delineate entrance, exit, and emergency escape routes. 



• Rehearse unfamiliar operations prior to implementation. 



• Use the “buddy system” whenever respiratory protection, fall protection, or other 
protective equipment is in use.  Buddies should establish hand signals or other means 
of emergency communication in case radios break down or are unavailable. 



• In order to assist each other in the event of an emergency, buddies should maintain 
visual contact with each other and with other on-site team members by remaining in 
close proximity.  



• Do not bring nonessential vehicles and equipment onto the site. 



• Immediately report all injuries, illnesses, and unsafe conditions, practices, and 
equipment to the site safety coordinator (SSC). 



• Maintain a portion of the site field logbook as a project safety log.  The project safety 
log will be used to record the names, entry and exit dates, and times on site of all Tetra 
Tech personnel, subcontractor personnel, and project site visitors; and other 
information related to safety matters.   
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• A portable eyewash station should be located in the support zone if corrosive materials 
are used or stored on the site. 



• Smoking is not allowed on Tetra Tech projects sites, except in designated smoking 
areas. 



• Do not bring matches and lighters in the exclusion zone or contamination reduction 
zone. 



• Observe coworkers for signs of toxic exposure and heat or cold stress. 



• Inform coworkers of nonvisual effects of illness if you experience them, such as 
headaches, dizziness, nausea, or blurred vision. 



• Anyone known to be under the influence of drugs or intoxicating substances that impair 
the employee’s ability to safely perform assigned duties shall not be allowed on the job 
while in that condition. 



• Horseplay, scuffling, and other acts that tend to have an adverse influence on the 
safety or well-being of the employees is prohibited. 



• Work shall be well planned to prevent injuries in the handling of materials and when 
working with equipment. 



• No one shall knowingly be permitted or required to work while the employee’s ability or 
alertness is so impaired by fatigue, illness, or other causes that might unnecessarily 
expose the employee or others to injury. 



• Use proper lifting techniques.  Heavy objects will be lifted using the large muscles of 
the leg instead of the smaller muscles of the back. 



• Wear appropriate footwear and all other protective equipment required for work. 



• Cleanse thoroughly after handling hazardous substances. 



• Maintain all tools and equipment in good condition. 



• First aid kits shall be located in a prominent location and stocked with basic first aid 
supplies. 
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DDDDisclaimerisclaimerisclaimerisclaimer:  This safe work practice (SWP) is the property of Tetra Tech, Inc. (Tetra Tech).  Any reuse of the SWP without 
Tetra Tech’s permission is at the sole risk of the user.  The user will hold harmless Tetra Tech for any damages that result 
from unauthorized reuse of this SWP.  Authorized users are responsible for obtaining proper training and qualification 
from their employer before performing operations described in this SWP. 



 
 



 
 
 
 
 
 



Revision DateRevision DateRevision DateRevision Date    Document AuthorizerDocument AuthorizerDocument AuthorizerDocument Authorizer    Revision DetailsRevision DetailsRevision DetailsRevision Details    



 
10/1/2008 



 
Chris McClain 



 



 
NEW  











 
 



  TETRA TECH 



 



APPENDIX C-2 



 



HEAT STRESS 











Revision Date: Revision Date: Revision Date: Revision Date: 10/1/200810/1/200810/1/200810/1/2008    



Document Control NumberDocument Control NumberDocument Control NumberDocument Control Number::::    



SWP SWP SWP SWP 5555----11115555    



 



TETRA TECH, INC.TETRA TECH, INC.TETRA TECH, INC.TETRA TECH, INC.    



GENERAL SAFE WORK PRACTICEGENERAL SAFE WORK PRACTICEGENERAL SAFE WORK PRACTICEGENERAL SAFE WORK PRACTICE    



 for HEAT STRESS for HEAT STRESS for HEAT STRESS for HEAT STRESS    PREVENTION and PREVENTION and PREVENTION and PREVENTION and 



MONITORINGMONITORINGMONITORINGMONITORING 
Page Page Page Page 1111 of  of  of  of 4444    



 



 



The online version of this document supersedes all other versions.  Paper copies of this document are uncontrolled.  



The controlled version of this document can be found on the Tetra Tech Intranet. 
 



This safe work practice (SWP) describes situations where heat stress is likely to occur and 



provides procedures for the prevention and treatment of heat-related injuries and illnesses.  



Wearing personal protective equipment (PPE), especially during warm weather, puts employees at 



considerable risk of developing heat-related illness.  Health effects from heat stress may range 



from transient heat fatigue or rashes to serious illness or death. 



Many factors contribute to heat stress, including PPE, ambient temperature and humidity, 



workload, and the physical condition of the employee, as well as predisposing medical conditions.  



However, the primary factors are elevated ambient temperatures in combination with fluid loss.   



Because heat stress is one of the more common health concerns that may be encountered during 



field activities, employees must be familiar with the signs, symptoms, and various treatment 



methods of each form of heat stress.  Heat stroke is the most serious heat-related illness—it is a 



threat to life and has a 20 percent mortality rate.  Direct exposure to sun, poor air circulation, 



poor physical condition, and advanced age directly affect the tendency to heat stroke.  Table 1 



lists the most serious heat conditions, their causes, signs and symptoms, and treatment. 



Training is an important component of heat stress prevention.  Employees are instructed to 



recognize and treat heat-related illnesses during 8-hour health and safety refresher and first aid 



training courses.  When working in hot environments, specific steps should be taken to lessen the 



chances of heat-related illnesses.  These include the following: 



• Ensuring that all employees drink plenty of fluids (Gatorade® or its equivalent) 



• Ensuring that frequent breaks are scheduled so overheating does not occur 



• Revising work schedules, when necessary, to take advantage of the cooler parts of 



the day (such as working from 5:00 a.m. to 11:00 a.m. and 6:00 p.m. to nightfall). 



When PPE must be worn (especially Levels A and B), suggested guidelines relating to ambient 



temperature and maximum wearing time per excursion are as shown in Table 2. 
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TABLE 1TABLE 1TABLE 1TABLE 1    



HEAT STRESS CONDITIOHEAT STRESS CONDITIOHEAT STRESS CONDITIOHEAT STRESS CONDITIONSNSNSNS    



Condition Causes Signs and Symptoms Treatment 



Heat cramps Fluid loss and 



electrolyte imbalance 



from dehydration 



• Painful muscle 



cramps, especially in 



legs and abdomen 



• Faintness 



• Profuse perspiration 



• Move affected worker to cool location 



• Provide sips of liquid such as 



Gatorade® 



• Stretch cramped muscles 



• Transport affected worker to hospital if 



condition worsens 



Heat 



Exhaustion 



Blood transport to skin 



to dissipate excessive 



body heat, resulting in 



blood pooling in the 



skin with inadequate 



return to the heart 



• Weak pulse 



• Rapid and shallow 



breathing 



• General weakness 



• Pale, clammy skin 



• Profuse perspiration 



• Dizziness 



• Unconsciousness 



• Move affected worker to cool area 



• Remove as much clothing as possible 



• Provide sips of cool liquid or Gatorade® 



(only if conscious) 



• Fan the person but do not overcool or 



chill 



• Treat for shock 



• Transport to hospital if condition 



worsens 



Heat Stroke Life threatening 



condition from 



profound disturbance 



of body’s heat-



regulating mechanism 



• Dry, hot, and flushed 



skin 



• Constricted pupils 



• Early loss of 



consciousness 



• Rapid pulse 



• Deep breathing at 



first, and then shallow 



breathing 



• Muscle twitching 



leading to convulsions 



• Body temperature 



reaching 105 or 



106 °F or higher 



• Immediately transport victim to medical 



facility 



• Move victim to cool area 



• Remove as much clothing as possible 



• Reduce body heat promptly by dousing 



with water or wrapping in wet cloth 



• Place ice packs under arms, around 



neck, at ankles, and wherever blood 



vessels are close to skin surface 



• Protect patient during convulsions 
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TABLE 2TABLE 2TABLE 2TABLE 2    



SUGGESTED GUIDELINESSUGGESTED GUIDELINESSUGGESTED GUIDELINESSUGGESTED GUIDELINES WHEN WEARING PPE WHEN WEARING PPE WHEN WEARING PPE WHEN WEARING PPE    



Ambient Temperature Maximum PPE Wearing Time per Excursion 



Above 90 °F 15 minutes 



85 to 90 °F 30 minutes 



80 to 85 °F 60 minutes 



70 to 80 °F 90 minutes 



60 to 70 °F 120 minutes 



50 to 60 °F 180 minutes 



Source: National Institute for Occupational Safety and Health (NIOSH).  1985.  Memorandum Regarding 



Recommended Personal Protective Equipment Wearing Times at Different Temperatures.  From Austin 



Henschel.  To Sheldon Rabinovitz.  June 20. 



To monitor the level of an employee’s heat stress, the following should be measured: 



• Heart Rate:  Count the radial (wrist) pulse during a 30-second period as early as possible 



in the rest period; if heart rate exceeds 110 beats per minute at the beginning of the rest 



period, shorten the next work cycle by one-third and keep the rest period the same. 



 If the heart rate still exceeds 110 beats per minute at the next period, shorten the 



following work cycle by one-third. 



• Oral Temperature:  Use a clinical thermometer (3 minutes under the tongue) to measure 



the oral temperature at the end of the work period.  If oral temperature exceeds 99.6 °F 



(37.6 °C), shorten the next work cycle by one-third without changing the rest period.  If 



oral temperature still exceeds 99.6 °F at the beginning of the next rest period, shorten the 



following work cycle by one-third.  Do not permit a worker to wear impermeable PPE when 



his or her oral temperature exceeds 100.6 °F (38.1 °C). 



DisclaimerDisclaimerDisclaimerDisclaimer:  This safe work practice (SWP) is the property of Tetra Tech, Inc. (Tetra Tech).  Any reuse of the SWP 



without Tetra Tech’s permission is at the sole risk of the user.  The user will hold harmless Tetra Tech for any 



damages that result from unauthorized reuse of this SWP.  Authorized users are responsible for obtaining proper 



training and qualification from their employer before performing operations described in this SWP. 
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This program documents procedures to protect employees and prevent combustible 



materials from exposure to fire, sparks, hot metal, or any other source of ignition whenever 



hot work is performed outside of a designated safe hot work area.  Definitions, 



responsibilities, hot work requirements, and hot work in confined spaces are discussed 



below.   



1.1.1.1.0000    SCOPESCOPESCOPESCOPE    



This SWP was developed in accordance with Occupational Safety and Health Administration 



(OSHA) requirements specified in Title 29 of the Code of Federal Regulations (CFR) 



1910.252 for fire prevention and protection during welding, cutting, and brazing.  This SWP 



applies to all hot work performed by Tetra Tech employees.  Subcontractors who perform hot 



work must adhere to their own hot work program that meets or exceeds the requirements of 



this SWP.  



2.2.2.2.0000    RESPONSIBILITIESRESPONSIBILITIESRESPONSIBILITIESRESPONSIBILITIES    



The project manager (PM) must ensure hot work permits are issued, ensure that employees 



are trained in hot work requirements, and ensure that contract personnel meet 



requirements detailed in this SWP.  Hot work shall not begin until the project manager or 



designated site safety coordinator (SSC) can ensure and document in the site logbook the 



following: 



• People and combustible materials will not be exposed to fire, sparks, or any 



other source of ignition. 



• Emergency response procedures are in place. 



• The work area is safe. 



The SSC, working under the authority of the project manager, is responsible for on-site 



compliance with hot work requirements including completion of hot work permits.  The Tetra 



Tech operating unit health and safety manager (HSM) or designee shall assist in site-specific 



procedure development.  The SSC should periodically evaluate the effectiveness and 



integrity of site-specific hot work procedures.  The PM is responsible for ensuring that a site-



specific health and safety plan (HASP), construction health and safety plan (C-HASP), Job 











Revision Date: Revision Date: Revision Date: Revision Date: 10/1/200810/1/200810/1/200810/1/2008    



Document Control NumberDocument Control NumberDocument Control NumberDocument Control Number::::    



4444----6666    



 



TETRA TECH, INC.TETRA TECH, INC.TETRA TECH, INC.TETRA TECH, INC.    



HOT WORK HOT WORK HOT WORK HOT WORK PROGRAMPROGRAMPROGRAMPROGRAM 



Page Page Page Page 2222 of  of  of  of 5555    



 



 



The online version of this document supersedes all other versions.  Paper copies of this document are 



uncontrolled.  The controlled version of this document can be found on the Tetra Tech Intranet. 
 



Hazard Analysis (JHA), Job Safety Analysis (JSA), or other site-specific health and safety 



documentation is prepared and implemented that addresses the hazards of hot work at the 



site.  This documentation will designate on-site responsibilities, including those of the SSC 



and the fire watch. 



The fire watch shall attend all hot work performed in circumstances where a fire might 



develop.  These circumstances exist when one or more of the following is true: 



• An appreciable amount of combustible material that can be easily ignited 



(including material such as the building structure or other materials) is within 



35 feet of the hot work area 



• Wall or floor openings exist within a 35-foot-radius of the hot work area that 



expose combustible materials in adjacent areas; openings include concealed 



spaces in walls or floors 



• Combustible materials likely to be ignited by conduction or radiation are near 



the other side of hot work areas near the metal partitions, walls, ceilings, or 



roofs 



The fire watch shall also ensure that the appropriate extinguishing equipment is readily 



available and be trained in its use.  The type of hot work procedures performed shall 



determine equipment required.  At a minimum, an extinguisher rated at 2A:40BC shall be 



provided.  Depending on the amount of combustible materials in the area and the location 



of the hot work, a hose with a stream diameter of up to 1.5 inches may be required.  The 



Tetra Tech HSM should be consulted for assistance with fire extinguisher selection. 



The fire watch shall be familiar with the equipment for sounding an alarm in the event of a 



fire and watch for fires in all exposed areas.  Personnel should not try to extinguish fires 



unless the fire is extinguishable given the capacity of the equipment available.  In the event 



of fire beyond the extinguisher’s capacity, the fire watch shall summon aid. 
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3.3.3.3.0000    DEFINITIONSDEFINITIONSDEFINITIONSDEFINITIONS    



Designated Safe Hot Work Area:  An area that has been designed and constructed 



specifically for performing open-flame or spark-producing work (for example, maintenance 



shops are designated safe hot work areas) 



Fire watch::::  At least one individual dedicated solely to the look out and control of stray fires; 



the fire watch shall remain in a location that allows immediate communication with the 



individual(s) performing hot work; the fire watch shall also remain in the work area after 



work is completed to ensure the risk of fire from hot work has passed (at a minimum, this 



period will last at least 30 minutes.) 



Hot Work::::  Work using an open-flame or spark-producing apparatus; hot work includes, but 



is not limited to, welding, cutting, burning, grinding, and related heat-producing jobs that 



could ignite combustible materials or flammable atmospheres 



4.4.4.4.0000    HOT WORK REQUIREMENTHOT WORK REQUIREMENTHOT WORK REQUIREMENTHOT WORK REQUIREMENTSSSS    



The following minimum requirements apply at sites where hot work will be performed: 



• A hot work permit shall be completed to authorize hot work performed outside of 



designated safe hot work areas.  Hot work may not begin until a permit has been 



obtained. Form HW-1 “Hot Work Permit,” is suitable for most work. 



• Combustible materials, including ordinary combustible materials, and flammable and 



combustible liquids should be relocated at least 35 feet from the hot work area.  If 



relocation is impractical, combustibles shall be protected with flame-proof covers or 



shielded with metal or flame-proof curtains. 



• The hot work permit should specify the concentrations of vapors and gases in areas 



as applicable. 



• If flammable vapors or gases are present but their levels do not exceed 10 percent of 



the lower explosive limit (LEL), hot work should not be started until the person 



approving the permit 



− Knows the source of the flammable gases or vapors and 
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− Determines that their concentration will not increase while the hot work is in 



progress. 



• Hot work should not be performed if the concentration of flammable gases or vapors 



exceeds 10 percent of the LEL. 



• Lower areas should be roped off when hot work is performed overhead.  Warning 



signs must then be posted to prevent combustible materials and personnel from 



entering the lower areas. 



• Barriers should be placed around and under hot work areas to confine sparks unless 



this action is physically impossible. 



• Open drains leading to underground systems that may contain flammable or 



combustible materials should be protected by the following: 



− The atmosphere should be tested for flammable vapors before a permit is issued and 



− The open drain should be covered with a fire blanket or similar protective shield to 



prevent the entry of sparks, even if a safe atmosphere currently exists. 



5.5.5.5.0000    HOT WORK IN CONFINEDHOT WORK IN CONFINEDHOT WORK IN CONFINEDHOT WORK IN CONFINED SPACES SPACES SPACES SPACES    



When performing hot work in confined spaces, employees shall comply with the Confined 



Space Entry Program (see Document Control Number 2-5).  In addition, employees shall do 



the following: 



• Keep all gas cylinders and welding machines outside of confined spaces 



• Positively isolate the gas supply outside the confined space when torches are not in 



use for a substantial period of time (such as during a lunch break); when practical, 



employees shall also remove torches and hoses from confined spaces 



• De-energize electrode holders by electrically disconnecting the power supply when 



arc welding is to be suspended for an appreciable amount of time or the welder has 



occasion to leave work 
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• Use insulating mats or similar insulating equipment to protect welders using 



alternating current equipment over 50 volts from electrical contact with conductive 



materials 



• Ensure that available ventilation in the confined space meets the ventilation 



requirements set forth in 29 CFR 1910.252(c). 
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This document establishes safe work practices (SWP) to follow during drilling operations.  These 



SWPs are based on suggested safety procedures provided in the National Drilling Association’s 



“Drilling Safety Guide.”  Procedures to follow before, during, and after drilling are listed below. 



Before beginning any drill operation, each employee must conform to the following requirements: 



• Wear a hard hat, safety glasses or goggles, steel-toed work boots, a shirt and full-length 



pants when working with or near the drill rig.  Shirts must be tucked in at the belt. 



• Do not wear loose or frayed clothing, loose long hair, or loose jewelry while working with 



rotating equipment. 



• Do not eat, drink, or smoke near the drill rig. 



• Identify all underground utility and buried structure locations before drilling. 



• Ensure that drill masts or other projecting devices will be farther than 25 feet in any 



direction from overhead power lines. 



• Ensure that the drill rig and any other machinery used is inspected daily by competent, 



qualified individuals.  The site safety coordinator (SSC) will ensure compliance with this 



precaution.   



• Drill rig operators will be instructed to report any abnormalities, such as equipment failure, 



oozing liquids, and unusual odors, to their supervisors or the SSC. 



• Establish hand-signal communications for use when verbal communication is difficult.  



One person per work team will be designated to give hand signals to equipment operators. 



While the drill rig is operating, employees must: 



• Wear appropriate respiratory and personal protective equipment (PPE) when conditions 



warrant their use. 



• Avoid direct contact with known or suspected contaminated surfaces. 



• Move tools, materials, cords, hoses, and debris to prevent tripping hazards and contact 



with moving drill rig parts. 
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• Adequately secure tools, materials, and equipment subject to displacement or falling. 



• Store flammable materials away from ignition sources and in approved containers. 



• Maintain adequate clearance of the drill rig and mast from overhead transmission lines.  



The minimum clearance is 25 feet unless special permission is granted by the utility 



company.  Call the local utility company for proper clearance. 



• Only qualified and licensed personnel should operate drill rigs. 



• Workers should not assume that the drill rig operator is keeping track of the rig’s exact 



location.  Workers should never walk directly behind or beside heavy equipment without 



the operator’s knowledge.  



• Workers should maintain visual contact with drill rig operators at all times. 



• When an operator must maneuver equipment in tight quarters, the presence of a second 



person is required to ensure adequate clearance.  If much backing is required, two ground 



guides will be used: one in the direction the equipment is moving, and the other in the 



operator’s normal field of vision to relay signals.  



• Auger sections and other equipment are extremely heavy.  All lifting precautions should be 



taken before moving heavy equipment.  Appropriate equipment, such as chains, hoists, 



straps, and other equipment, should be used to safely transport heavy equipment too 



heavy to safely lift. 



• Proper personal lifting techniques will be used.  Workers should lift using their legs, not 



their backs.  



• Workers will not use equipment they are not familiar with.  This precaution applies to 



heavy as well as light equipment. 



• All personnel not essential to work activities will be kept out of the work area.  



• Workers will be aware of their footing at all times.  



• Workers will remain alert at all times.  



After drilling operations are completed, employees should do the following: 
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• Shut down machinery before repairing or lubricating parts (except parts that must be in 



motion for lubrication). 



• Shut down mechanical equipment prior to and during fueling operations.  When refueling 



or transferring fuel, containers and equipment must be bonded to prevent the buildup of 



static electricity. 



• Keep drill rigs in the exclusion zone until work has been completed.  Such equipment 



should then be decontaminated within the designated decontamination area.  



• Engage parking brakes when equipment is not in use. 



• Implement an ongoing maintenance program for all tools and equipment.  All tools and 



moving equipment should be inspected regularly to ensure that parts are secured, are 



intact, and have no cracks or areas of weakness.  The equipment must turn smoothly 



without wobbling and must operate in accordance with manufacturer specifications.  



Defective items should be promptly repaired or replaced.  Maintenance and repair logs will 



be kept. 



• Store tools in clean, secure areas to prevent damage, loss, or theft.  



DisclaimerDisclaimerDisclaimerDisclaimer:  This safe work practice (SWP) is the property of Tetra Tech, Inc.   Any reuse of the SWP without Tetra 



Tech’s permission is at the sole risk of the user.  The user will hold harmless Tetra Tech for any damages that result 



from unauthorized reuse of this SWP.  Authorized users are responsible for obtaining proper training and qualification 



from their employer before performing operations described in this SWP. 
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SUMMARY OF HAZARDS AND PRECAUTIONS BY TASK 
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SUMMARY OF HAZARDS AND PRECAUTIONS BY TASK 
 
  
 



BOREHOLE DRILLING AND WELL CONSTRUCTION 
 
Hazard Risk Precautions 
 
Operation and Physical injury –struck by, Hard hat, safety glasses, 
movement of  steel support toed boots  
drilling equipment  shoes, standard operating   
  procedures 
 
Contaminated soil Skin contact, Gloves, protective clothing,  
cuttings and water inhalation decontamination, real time 
  emissions monitoring, 
  respirators available 
 
Noise Hearing loss, Hearing protection 
 communication 
 interference 
 
Utility contact Explosion, fire, Pre-drilling survey(s) 
 electrocution 
 
 
 
 



 WELL DEVELOPMENT AND WATER SAMPLING 
 
Hazard Risk Precautions 
 
Operation and Physical injury Hard hat, safety glasses,  
movement of  steel support toed boots  
development  shoes, standard operating equipment 
   procedures 
 
Contaminated water Skin contact, Gloves, protective clothing, 
 Inhalation  decontamination, respirator   
 available 



 
Noise Hearing loss, Hearing protection 
 communication 
 interference 
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DOWN HOLE WELL TESTS 
 
Hazard Risk Precautions 
 
Equipment handling, Physical injury Standard safety practices 
moving, assembly,  
pressurized water hose 
 
Contaminated  Skin contact, Gloves, protective clothing,  
water inhalation decontamination, real time 
  emissions monitoring, 
  respirators available 
 
Noise Hearing loss, Hearing protection 
 communication 
 interference 
 
 



 EQUIPMENT DECONTAMINATION 
 
Hazard Risk Precautions 
 
Hot water/metal Thermal burns Wear gloves, safety glasses, 



  use SOPs 
 
Pressurized water Physical injury Wear gloves, safety glasses, 
jet  Tyvek coveralls 
 
Noise Hearing loss, Hearing protection 
 communication 
 interference 
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HOSPITAL ROUTE 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 











Directions to Citrus Valley Medical Center 
1115 South Sunset Avenue, West Covina, CA 
91790  
2.7 mi – about 8 mins 
(626) 962-4011



 



Loading... 



©2013 Google - Map data ©2013 Google -



Page 1 of 213811 Amar Rd, La Puente, CA 91746 to Citrus Valley Medical Center - Google Maps



1/18/2013http://maps.google.com/maps?f=d&source=s_d&saddr=13811+Amar+Road,+La+Puente,+...











These directions are for planning purposes only. You may find that construction projects, traffic, weather, or other events may cause 
conditions to differ from the map results, and you should plan your route accordingly. You must obey all signs or notices regarding your 
route. 



Map data ©2013 Google 



Directions weren't right? Please find your route on maps.google.com and click "Report a problem" at the bottom left. 



13811 Amar Rd, La Puente, CA 91746 



1. Head east on Amar Rd toward Ardilla Ave 
About 1 min 



go 0.6 mi 
total 0.6 mi 



2. Turn left onto Orange Ave 
About 2 mins 



go 0.8 mi 
total 1.4 mi 



3. Turn right onto W Francisquito Ave 
About 58 secs 



go 0.4 mi 
total 1.7 mi 



4. Take the 3rd left onto S Sunset Ave 
About 2 mins 



go 0.9 mi 
total 2.7 mi 



5. Make a U-turn at W Vine Ave
Destination will be on the right 
About 1 min 



go 387 ft 
total 2.7 mi 



Citrus Valley Medical Center



1115 South Sunset Avenue, West Covina, CA 91790 



Page 2 of 213811 Amar Rd, La Puente, CA 91746 to Citrus Valley Medical Center - Google Maps



1/18/2013http://maps.google.com/maps?f=d&source=s_d&saddr=13811+Amar+Road,+La+Puente,+...
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DATE 1/15/2013 NEW     REVISED   
JOB TITLE  UTC – Reinjection Well Installation                           JOB/TASK DESCRIPTION Reinjection Well Installation 



ANALYSIS BY: (NAMES/TITLES) Willow Green/Staff Geologist 
REVIEWED BY: (NAME/TITLE) Don Lee/Senior Hydrogeologist 



APPROVED BY: (NAME/TITLE) Don Lee/Senior Hydrogeologist 



REQUIRED AND/OR 



RECOMMENDED PERSONAL 



PROTECTIVE EQUIPMENT: 



Nitrile gloves, steel-toed boots, safety glasses, high visibility vest with reflective stripes, hard hat, and lighting equipment. 



SEQUENCE OF BASIC JOB STEPS POTENTIAL HAZARDS RECOMMENDED ACTION OR PROCEDURE 



Setting up sampling site 
Traffic, slips, falls, strain. 



Hazardous environment: heat, sun radiation, and 
dust. 



Temporary traffic barriers, high visibility traffic vest, 
practice the correct lifting techniques, hydration, 



sunscreen, and PPE (hat, gloves, and safety glasses). 



Core through surface concrete  Concrete chips from saw, noise 
Wear safety glasses and hearing protection at all 



times 



Collect soil samples with a drilling rig 
Chemical hazards, drilling rig (pinch points, 



hydraulic arms, noise) 



Wear nitrile gloves during sampling activities. 
Screen for VOCs with a PID. Stay clear of the drill rig 
during operation; wear hearing protection and hard 



hat. 



Reinjection well installation and piezometer 
borehole installation 



Silica dust from bentonite and cement, sharp edges 
on well casing 



Wear breathing protection during well construction 
activities involving bentonite and cement or stay 



upwind of activities. Wear leather gloves if handling 
well casing. 



Water sampling Contaminated groundwater, container preservatives 
Nitrile gloves and eye protection should be worn while 



handling groundwater samples and sample bottles. 



Pilot testing reinjection well 
Contaminated groundwater, high pressure water 
from hydrant, impaired vision due to night work 



Wear nitrile gloves and eye protection. Use caution 
when using water from hydrant. During night work 



wear high visibility vest, set up lighting equipment, and 
have security guards present. 
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INSTRUCTIONS FOR COMPLETEING THE JOB SAFETY ANALYSIS FORM 



Job Safety Analysis (JSA) is an important accident prevention tool that works 
by finding hazards and eliminating or minimizing them before the job is 
performed, and before they have a chance to become accidents.  Use JSA for 
job clarification and hazard awareness, as a guide in the new employee 
training, for periodic contacts and for retraining of senior employees, as a 
refresher on jobs which run infrequently, as an accident investigation tool, and 
for informing employees of specific job hazards and protective measures.  Set 
priorities for doing JSA's: jobs that have a history of many accident, jobs that 
have produced disabling injuries, jobs with high potential for disabling injury or 
death, and new jobs with no accident history. 



Select a job to be analyzed.  Before filling out this form, consider the following:  The 
purpose of the job - What has to be done?  Who has to do it?  The activities 
involved - How is it done?  When is it done?  Where is it done?  In summary, to 
complete this form you should consider the purpose of the job, the activities it 
involves, and the hazards it presents.  If you are not familiar with a particular job or 
operation, interview an employee who is.  In addition, observing an employee 
performing the job, or "walking through" the operation step by step may give 
additional insight into potential hazards.  You may also wish to videotape the job 
and analyze it.  Here's how to do each of the tree parts of a Job Safety Analysis: 



SEQUENCE OF BASIC JOB STEPS POTENTIAL HAZARDS RECOMMENDED ACTION OR PROCEDURE 



Examining a specific job by breaking it 
down into a series of steps or tasks, will 
enable you to discover potential hazards 
employees may encounter. 



A hazard is a potential danger. The purpose of the 
Job Safety Analysis is to identify ALL hazards both 
those produced by the environment or conditions 
and those connected with the job procedure. 



Using the first two columns as a guide, decide what actions or 
procedures are necessary to eliminate or minimize the hazards 
that could lead to an accident, injury, or occupational illness. 



Each job or operation will consist of a set of 
steps or task. For example, the job might be 
to move a box from a conveyor in the 
receiving area to a shelf in the storage area. 
To determine where a step begins or ends, 
look for a change of activity, change in 
direction or movement. 



To Identify hazards, ask yourself these questions 
about each step: (1) Is there a danger of the 
employees striking against, being struck by, or 
otherwise making injurious contact with an object? 
(2) Can the employee be caught in, by, or between 
objects? (3) Is there potential for slipping, tripping, 
or falling? Could the employee suffer strains from 
pushing, pulling, lifting, bending, or twisting? (4) Is 
the environment hazardous to safety and/or health 
(toxic gas, vapor, mist, fumes, dust, heat, or 
radiation)? 



Begin by trying to: (1) engineer the hazard out; (2) provide 



guards, safety devices, etc; (3) provide personal protective 
equipment; (4) provide job instruction training; (5) maintain 



good housekeeping; (6) insure good ergonomics (positioning 
the person in relation to the machine or other elements in such 
a way as to improve safety). 



Picking up the box from the conveyor and 
placing it on a handtruck is one step. The 
next step might be to push the loaded 
handtruck to the storage area (a change in 
activity). Moving the boxes from the truck 
and placing them on the shelf is another 
step. The final step might be returning the 
handtruck to the receiving area. 



List the recommended safe operating procedures. Begin with 
an action word. Say exactly what needs to be done to correct 
the hazard, such as, "lift using your leg muscles." Avoid general 
statements such as, "be careful." Give recommended action or 
procedure for each hazard. Close observation and knowledge of the job is 



important. Examine each step carefully to find and 
identify hazards - the actions, conditions, and 
possibilities that could lead to an accident.  



Serious hazards should be corrected immediately.  The JSA 
should then be changed to reflect the new conditions. 



Be sure to list all the steps needed to 
perform the job. Some steps may not be 
performed each time; an example could be 
checking the casters on the handtruck. 
However, if that step is generally part of the 
job it should be listed. 



Compiling an accurate and complete list of potential 
hazards will allow you to develop the recommended 
safe job procedures needed to prevent accidents. 



Finally, review your input on all three columns for accuracy and 
completeness. Determine if the recommended actions or 
procedures have been put in place. Re-evaluate the job safety 
analysis as necessary.  
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HEAT STRESS PREVENTION CHECKLIST 











Date Expected Temperature (oF)
Number of Work Areas Today:



Work Areas Location Number of 
Employees per 
Area



Water Provision 
Details 
(Use pull down to 
select cooler or 
bottles)



Total Daily 
Water 
Requirement 



Water 
Replenishing 
Schedule



Shade 
Stations per 
Area



Example Entry Trench 1 5 cooler 2 1 cooler every four 
hours



1



Work Area 1



Work Area 2



Work Area 3



Work Area 4



Prepared By:
Reviewed by Site 
Superintendent:



Daily Water Bottle Inventory Requirements: Sixteen 16oz bottles per employee each day when bottles are used. 



Sufficient water provided in the amounts of either four 8-ounce cups, or two 16-ounce water bottles per hour per employee.



How to Use Spreadsheet: Enter in work locations for the day, the number of employees per work area and use the pull down to specify 
whether bottles or coolers will be used.  The spreadsheet is based on using 16 ounce bottles or 5 gallon portable water coolers. The Total 
Daily Water Requirement (in either the number of coolers or water bottles, depending on what was selected) will be calculated and displayed 
in that cell. Field staff will then document the water replenishing schedule to meet water requirements for that day. Attach the completed 
checklist to the Daily Tailgate Meeting Records.



HEAT ILLNESS PREVENTION CHECKLIST



SHADE AND WATER REQUIREMENTS
Direct access to shade that will accommodate all employees who seek it.



Equivalent to 2 gallons per employee each day when portable coolers with cups are used
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Response to Comments 
 



Review of Reinjection Well Installation and Pilot Study Work Plan 
Puente Valley Operable Unit, Shallow Zone North of Puente Creek 



San Gabriel Valley Superfund Site Area 4, Los Angeles County, California, 
Prepared for United Technologies Corporation by Tetra Tech  
(Submitted by Tetra Tech by Email by on January 11, 2013) 



    



Comment 
No. 



Comment 
(EPA, January 25, 2013) 



Response 
(Tetra Tech, February 5, 2013) 



Action to be Taken 



General Comments 



1. 



 



Comment 3 - EPA requests that the LARWQCB be 
copied on all key issues--but will not ask them for their 
approval. EPA wants to keep the agency in the loop and 
will let UTC know if the agency wants additional 
information if they request it. 



Tetra Tech acknowledges this comment. A copy of the USEPA-
approved Final Draft 
Reinjection Well Installation 
and Pilot Study Work Plan 
will be submitted to the 
LARWQCB. 



2. 



 



Comment 5 - Please check the text and figures for 
consistency between Figure 2 and Figure 3. 



Tetra Tech acknowledges this comment. The work plan text and 
figure references have been 
checked.  



3. Comment 12 – The revised Work Plan indicates that the 
monitoring well which will be drilled first. Consequently, 
there will be a continuous soil core from this borehole, 
so the mud borehole for the injection well 50 ft away 
does not need soil sampling and detailed soil description 
described in the original comment, just geophysical 
logging. The detailed soil description and samples for 
sieve analysis from the sonic borehole and geophysical 
log from the mud hole will be sufficient to characterize 
the lithology. UTC should still use the vials for assessing 
the soils (as described in the original comment) at 
selected depths from the sonic borehole core. 



Tetra Tech concurs with the comment.   
Although not required by the USEPA, Tetra 
Tech intends to log the soil cuttings produced 
from mud rotary drilling of the reinjection well 
borehole for documentation purposes.  Vials 
will be used for logging the piezometer 
borehole as required by the USEPA.  Vials will 
not be used to log the borehole for the 
reinjection well.   



The procedures for using 
VOA vials to log the 
borehole for the reinjection 
well have been removed 
from Section 2.3.  



 



4. 



 



Comment 19 – UTC should monitor the Intermediate 
Zone (IZ) wells listed in the comment.  We believe this is 
not a “small test”, since pumping 400 gpm will exert 
stress on the aquifer and although we cannot determine 



Tetra Tech acknowledges this comment.  It is 
noted that Tetra Tech is of the understanding 
that substantial lithological and groundwater 
quality data have been collected during the 



Sections 1.0 and 2.5 have 
been revised to state that 
water levels in IZ monitoring 
well MW 6-10I, and 
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Comment 
No. 



Comment 
(EPA, January 25, 2013) 



Response 
(Tetra Tech, February 5, 2013) 



Action to be Taken 



4. 



(Continued) 



a priori the extent of any drawdown response in the IZ, 
we recommend monitoring the IZ wells.  Even if there is 
no recorded response, the data will be useful because it 
would indicate an upper limit on the vertical K between 
the zones. Per our January 17, 2013 meeting, UTC and 
CH2M HILL will further discuss which wells will be 
monitored. 



Benchmark and PVOU IZ Remedial Design 
Investigations.  We consider these data to be 
essential to understanding the hydraulic 
interactions between the PVOU IZ and the 
PVOU SZ and therefore evaluating the 
impacts, if any, that the pilot study will have on 
the PVOU IZ.  As discussed in our meeting on 
January 17, 2013, Tetra Tech believes that the 
inclusion of wells MW 6-10I and MW 6-19 plus 
the wells to be installed at PMW-1 will be 
sufficient to evaluate the aquifer’s response to 
the pilot study. 



potentially  the IZ well(s) that 
will be installed by Northrop 
Grumman at the intersection 
of  Blackwood Street and 
Sandia Avenue (this location 
is referred to as  PMW-1 by 
the USEPA and Northrop 
Grumman)  will be monitored 
during the reinjection.   



Sections 1.0 and 2.0 have 
also been revised to state 
that per the USEPA’s 
instruction UTC/Carrier’s 
field work will not commence 
until after all of Northrop 
Grumman’s pending PMW-1 
data are reviewed with 
UTC/Carrier.  



Figure 3 has been revised to 
show PMW-1 and MW 6-10I,  



5. New Comment – UTC shall sample the monitoring well 
(piezometer) screens and injection well following 
development. Sample the monitoring piezometers 
before installing the injection well to confirm that 
groundwater at the reinjection location does not contain 
VOC concentrations above MCLs.   



Tetra Tech acknowledges this comment.  
However, as agreed upon in our January 17, 
2013 meeting, the piezometer borehole will be 
drilled and logged prior to the reinjection well 
and the lithological data collected during 
piezometer borehole drilling will be utilized to 
target the zones most likely to serve as 
contaminant pathways. Therefore the 
groundwater analytical data collected from 
these piezometers will be sufficient for 
characterizing this area and sampling the 
reinjection will not be necessary   



Sections 2.2 and 2.3 state 
that only  the piezometers 
will be sampled for volatile 
organic compounds (VOCs) 
concentrations following well 
development and that the 
piezometers will be sampled 
before installing the 
reinjection well to determine 
whether the reinjection 
location may contain VOCs 
above MCLs.   



 













From: Skuba, Lauren
To: Chavira, Raymond; Barquest, Bradley A UTCHQ; P. G. C. H. G Tom Perina Ph. D. (tom.perina@ch2m.com)
Cc: Parsons, Scott
Subject: Reinjection Well Installation and Pilot Study Work Plan (Revised: 2/5/2013, Second Revision: 2/15/2013)
Date: Friday, February 15, 2013 11:40:42 AM
Attachments: Reinjection Well_WP 20130215.pdf


Transmittal_Ltr 20130215.pdf
20130215_RTC.pdf
20130215_pilot study.pdf


Good morning,
The purpose of this email is to transmit a copy of the Reinjection Well Installation and Pilot Study
 Work Plan (revised: 2/5/2013, second revision: 2/15/2013), Response to Comments (revised:
 2/15/2013), and draft preliminary schedule.  As noted in the accompanying cover letter two hard
 copies will be sent to Tom Perina and one hard copy and one electronic copy on CD will be sent to
 Ray Chavira.   
 
Thanks,
 
Lauren Skuba | Administrative Assistant
Direct: 949.809.5229 | Main: 949.809.5000 | Fax: 949.809.5010
Lauren.Skuba@tetratech.com
 
Tetra Tech
17885 Von Karman Avenue, Suite 500 | Irvine, CA 92614 | www.tetratech.com
 
PLEASE NOTE:  This message, including any attachments, may include privileged, confidential and/or inside information.
 Any distribution or use of this communication by anyone other than the intended recipient is strictly prohibited and may be
 unlawful. If you are not the intended recipient, please notify the sender by replying to this message and then delete it from
 your system.
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Tetra Tech 



17885 Von Karman Avenue, Suite 500 
Irvine, California 92614 



(949) 809-5000 
 



January 11, 2013 
Revised: February 5, 2013 
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LIST OF ACRONYMS 



ASTM American Society of Testing and Materials 



ASCII American Standard Code for Information Interchange 



bgs below ground surface 



CFR Code of Federal Regulations 



CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 



CO2 carbon dioxide 



DOT United States Department of Transportation 



DWR State of California Department of Water Resources 



EM electromagnetic 



ESD Explanation of Significant Differences 



FSP
 



Field Sampling Plan 
o
F Degrees Fahrenheit 



g/cm
3
 grams per cubic centimeter 



gpm gallons per minute 



HASP Health and Safety Plan 



IDW Investigation derived waste 



IROD Interim Record of Decision 



lbs/gal pounds per gallons  
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LA Los Angeles 



LARWQCB Los Angeles Regional Water Quality Control Board 



MCL maximum contaminant level 



ml milliliters 



mg/L milligrams per liter 



MSDS Material Safety Data Sheet 



NPDES National Pollutant Discharge Elimination System 



NG Northrop Grumman Corporation 



NTUs Nephelometric Turbidity Units 



pdf portable document format 



psi pounds per square inch 



POTW Public-owned treatment works 



PVC polyvinyl chloride 



PVOU Puente Valley Operable Unit 



QAPP Quality Assurance Project Plan 



RA remedial action 



RAO remedial action objective 



RD remedial design 



SAP Sampling and Analysis Plan 



SGVWC San Gabriel Valley Water Company 



SOW statement of work 



SSHO Site Safety and Health Officer 



SWRCB State Water Resources Control Board 



SZ Shallow Zone 



TDS total dissolved solids 



TCE trichloroethene 



UAO Unilateral Administrative Order 
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ug/L micrograms per liter 



USCS Unified Soil Classification System 



USEPA United States Environmental Protection Agency 



UTC/Carrier United Technologies Corporation/Carrier Corporation 



VOA volatile organic analysis 



VOCs volatile organic compounds 
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1.0 INTRODUCTION 



United Technologies Corporation/Carrier (UTC/Carrier) entered into a Consent Decree with the 
United States Environmental Protection Agency (USEPA) to perform the interim Remedial 
Design (RD) and Remedial Action (RA) for the Puente Valley Operable Unit (PVOU) Shallow 
Zone (SZ) north of Puente Creek.  The activities that UTC/Carrier must perform in order to 
design, install, operate, maintain, monitor, and evaluate the PVOU SZ north of Puente Creek 
interim RA are described in the Statement of Work (SOW) attached to the Consent Decree as 
Appendix D.  The SOW is based on the Interim Record of Decision (IROD) (USEPA, 1998), as 
modified by the Explanation of Significant Differences (ESD) (USEPA, 2005). 



On behalf of UTC/Carrier, Tetra Tech has prepared this work plan to conduct a PVOU SZ 
reinjection pilot study at request of the USEPA.  The objectives of the reinjection pilot study are 
to collect data that will be utilized to evaluate the following: 



 The appropriate number of reinjection wells that will be required for full scale reinjection 
of the treated PVOU SZ Eastern Plume Early Action treated effluent; 
 



 The appropriate spacing of additional  reinjection wells (if required) associated with the 
PVOU SZ Eastern Plume Early Action; 
 



 The appropriate construction details (e.g.,  total depth and screen interval) of the PVOU 
SZ Eastern Plume Early Action reinjection wells; 
 



 The potential long-term influences (if any) on the movement of the PVOU SZ Eastern 
Plume that will result from the full scale reinjection of the PVOU SZ Eastern Plume Early 
Action treated effluent; and 
 



 The appropriate locations for wells to monitor the reinjection of the PVOU SZ Eastern 
Plume Early Action treated effluent per Los Angeles Regional Water Quality Control 
Board (LARWQCB) Order No. R4-2007-19 General Waste Discharge Requirements for 
Groundwater Remediation at Petroleum Hydrocarbon Fuels and/or Volatile Organic 
Compound Impacted Sites (File No. 01-116), which embodies all the relevant regulations 
under the California Code of Regulations for recycling of water for groundwater recharge.  
This order requires monitoring of changes in conditions within the treatment zone, 
defined for this application as the portion of the PVOU SZ in which reinjected water will 
migrate during the first five years of reinjection. 



The reinjection pilot study will be conducted at 13811 Amar Road in La Puente, California (the 
Site), which is the proposed location for the PVOU SZ Eastern Plume Early Action treatment 
facility (see Figures 1 and 2).  Prior to conducting the reinjection pilot study, Tetra Tech will 
install a reinjection well and up to three piezometers at the Site.  The reinjection well will be 
located near the eastern boundary of the Site as shown on Figure 3.  Pressure transducers will 
be installed in each of the piezometers, which will be located approximately 50 feet hydraulically 
downgradient from the reinjection well as shown on Figure 3, during the pilot study to aid in the 
evaluation of the hydraulic response to groundwater reinjection at specific depth intervals.   
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Pressure transducers will also be installed in wells MW 6-10I, MW 6-18, MW 6-19, MW 6-21, S-
05, and potentially the proposed PVOU Intermediate Zone (IZ) wells to be installed at the 
location labeled as PMW-1 in Figure 2,  to aid in the evaluation of the hydraulic response to 
groundwater reinjection greater distances from the reinjection well (see Figure 2).  The USEPA 
informed UTC/Carrier that Northrop Grumman will be installing one or more PVOU IZ wells at 
PMW-1 and collecting discrete depth groundwater samples at approximately 10-foot intervals 
form the water table to approximately 350 feet below ground surface (bgs).  I T The field work 
will commence with the advancement and logging of the piezometer borehole to approximately 
275 feet bgs or the base of the PVOU SZ, whichever occurs first, as described in Section 2.0 of 
this Work Plan.  Tetra Tech will review the lithological information obtained from the piezometer 
borehole in collaboration with the USEPA to determine the final construction details and the 
specific depth intervals at which the piezometers will be installed.  Following USEPA’s approval 
of the specifications for the piezometers, the borehole will be converted to a nested triple 
completion piezometer. 



After the piezometers have been developed and sampled, Tetra Tech will review the lithological 
and analytical data obtained from the piezometers and the PMW-1 well(s) in collaboration with 
the USEPA to determine the final construction details for the reinjection well.   



The reinjection well will be installed in a separate borehole approximately 50 feet upgradient 
from the piezometer as shown on Figure 3.   



The lithologic and geophysical data collected during the piezometer and reinjection well drilling 
activities will be reviewed, analyzed, and summarized along with the results from the 
subsequent pilot test in a Well Completion and Reinjection Pilot Study Report as described in 
Section 3.0 of this Work Plan.  The Well Completion and Reinjection Pilot Study Report will 
include recommendations regarding: 1) the design parameters for the full scale reinjection well 
network (number of reinjection wells, well spacing, and well construction details); 2) potential 
influences (if any) to the movement of the PVOU SZ Eastern Plume from the reinjection of 
PVOU SZ Eastern Plume Early Action treated effluent; and 3) locations for the monitoring wells 
that will be required by LARWQCB Order No. R4-2007-19.   



The work proposed herein will conform to the USEPA-approved Remedial Design Sampling and 
Analysis Plan, Interim Shallow Zone Remedy, Puente Valley Operable Unit, City of Industry and 
La Puente, California (the SAP; GeoTrans, 2004a).  The SAP included a quality assurance 
project plan (QAPP) and a field sampling plan (FSP) attached as Appendix A to the USEPA-
approved Remedial Design Work Plan for the Installation and Testing of Extraction Wells, 
Interim Shallow Zone Remedy, Puente Valley Operable Unit, City of Industry and La Puente, 
California, (GeoTrans, 2004b).  The Remedial Design Work Plan for the Installation and Testing 
of Extraction Wells (GeoTrans, 2004b) was attached as Appendix B to the USEPA-approved 
Remedial Design Work Plan Interim Shallow Zone Remedy, Puente Valley Operable Unit, City 
of Industry and La Puente, California (GeoTrans, 2005).  All of the aforementioned documents 
listed above were attached to the Consent Decree. 



The work proposed herein will be performed by, or under the direction of, a registered civil 
engineer, registered geologist, or certified engineering geologist. 
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The work plan is organized as follows: 



 Section 1 provides background information, presents the Work Plan objectives, and 
provides the Work Plan organization; 
 



 Section 2 provides the procedures and methodologies that will be implemented to: 1) 
install and sample the proposed PVOU SZ reinjection well and nested triple completion 
piezometers and 2) perform a pilot reinjection study; 
 



 Section 3 summarizes the reinjection test analysis procedures; 
 



 Section 4 discusses community involvement activities associated with the work described 
herein;  
 



 Section 5 summarizes the reporting procedures; and  
 



 Section 6 cites references used in preparing this document. 



The following appendices are attached: 



 Appendix A - Health and Safety Plan; and 



 Appendix B - Example Field Documentation Forms.  



1.1 OBJECTIVES 



The objectives of this Work Plan are as follows: 



 Describe the intended purpose, location, and specifications of the proposed PVOU SZ 
reinjection well and piezometers; 



 Provide the procedures and methodologies that will be implemented to install, log and 
develop the proposed PVOU SZ reinjection well and piezometers; and 



 Provide the procedures and methodologies that will be implemented to conduct a pilot-
scale test of the proposed reinjection well to demonstrate the viability of the reinjection 
well (and similar wells if needed) for the discharge of treated PVOU SZ Eastern Plume 
Early Action effluent. 
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2.0 FIELD PROCEDURES 



This section presents the field procedures for installing the proposed PVOU SZ reinjection well, 
and associated piezometers, and conducting the pilot study.  The field coordinator, project 
manager, and contracts administrator will ensure that all appropriate permits, insurance 
requirements, contractual requirements, underground utility clearance, and site access 
agreements are in order before commencement of field activities. Appropriate agencies will be 
notified a minimum of two weeks prior to initiating any field work.  Community relations activities 
will be coordinated with the USEPA. 



All subcontractor personnel will provide documentation of adequate health and safety monitoring 
and training as required by the Health and Safety Plan (HASP), read the HASP, and sign the 
acknowledgment form.   A copy of the HASP is provided as Appendix A. The Site Safety and 
Health Officer (SSHO) will review the following information at pre-work health and safety 
meetings: 



 Project objectives; 
 



 Characteristics of the Site; 
 



 Contaminants of concern that may be encountered; and 
 



 Field health and safety procedures. 



2.1 PERMITS 



Comprehensive Environmental Response Cleanup and Liability Act (CERCLA) response actions 
are exempted by law from the requirement to obtain federal, state, or local permits related to 
any activities conducted completely on-site.   The field activities described herein will be 
conducted completely on-site (as defined by CERCLA), and therefore these activities are 
exempted by law from the requirement to obtain federal, state, or local permits.  In lieu of 
obtaining federal, state and local permits, the work proposed herein will comply with the 
substantive requirements of applicable federal, state, and local permits.  It is noted that, local 
municipalities and agencies have in the past required UTC/Carrier to obtain permits for the 
PVOU SZ CERCLA-defined onsite activities conducted within their respective jurisdictions.  
Local municipalities and agencies may require the following permits and licenses for the on-site 
work (as defined by CERCLA):  



 San Gabriel Valley Water Company (SGVWC) Hydrant Use Permit; 



 City of La Puente Engineering Permit/Public Works Inspection/Permit; and 



 City of La Puente business license. 



A California Department of Water Resources (DWR) Water Well Drillers Report will be 
completed by the driller, reviewed by Tetra Tech, and submitted to the DWR as required after 
the field work has been completed.  If the aforementioned local municipalities and agencies 
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honor the CERCLA permit exemption, the work will be conducted in accordance with the 
substantive requirements of the permits listed above.  Otherwise, Tetra Tech will obtain the 
permits, with the USEPA’s concurrence, and comply with the permit conditions in an effort to 
avoid potential project delays.   



2.2 PIEZOMETERS  



The borehole for the nested triple completion piezometers will be drilled by the rotosonic 
method, completed, developed, and sampled prior to commencing work on the reinjection well.   
Soil core samples will be collected from the borehole for the nested triple completion 
piezometers, logged, and submitted for sieve analysis to evaluate the lithology within the 
reinjection zone.  Borehole data will be reviewed in collaboration with the USEPA to determine 
the specific depth intervals at which the nested triple completion piezometers will be installed.  
Groundwater samples will be collected from each of the piezometers and submitted to a state-
certified laboratory for analysis for volatile organic compounds (VOCs), 1,4-dioxane, and 
perchlorate following development.  The groundwater quality data will be reviewed with the 
USEPA prior to commencing work on the reinjection well.  Work will not commence on the 
reinjection well until USEPA has reviewed and approved the groundwater quality data and 
proposed reinjection well location.   



2.2.1 Piezometer Drilling Procedures 



2.2.1.1 Equipment and/or Instrumentation 



The borehole for the nested triple completion piezometers will be advanced using rotosonic 
drilling equipment.  The diameter of the borehole for the nested triple completion piezometers 
will be approximately 10 inches for the approximately upper 200 feet and then reduced to 
approximately eight inches to the total depth of the piezometer borehole (approximately 275 feet 
bgs).   
 
2.2.1.2 Preparation 



A qualified driller will be selected to conduct the proposed field activities.  A qualified driller is 
one who has appropriate equipment capabilities, a license in the state of California (C-57), 
Hazardous Waste Site Training as specified by Code of Federal Regulations (CFR) 1910.120, 
and experience on similar projects. The experience requirement will apply for both the individual 
driller in the field and for the drilling company as a whole. 
 
Before the drill rig mobilizes to the borehole location, all down-hole drilling equipment will be 
steam-cleaned.  
 
Field personnel will review available references such as well logs completed in the vicinity of the 
proposed drilling locations. This information will be reviewed with the drilling contractor to 
facilitate drilling and logging operations.  The drilling location will be identified in the field in 
coordination with the selected drilling subcontractor and the USEPA, with specific attention paid 
to avoiding any identified underground utilities, as well as maintaining a safe operational 
distance from the overhead utility wires. 
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2.2.1.3 Drilling 



The borehole for the nested triple completion piezometers will be advanced to approximately 
275 feet bgs or the bottom of the PVOU SZ whichever occurs first.  The borehole diameter will 
be approximately 10 inches for the approximately upper 200 feet and then reduced to 
approximately eight inches to the total depth of the borehole (approximately 275 feet bgs) to 
enable installation of a nested triple completion piezometer.    



The rotosonic drilling method utilizes a drill bit that is physically vibrated up and down in addition 
to being pushed down and rotated.  The resulting cutting action forces a continuous core of the 
subsurface soils/rock into a core barrel for retrieval at typically 10-foot intervals. Soil cores will 
be collected and logged by the oversight geologist to characterize lithology.  A portion of soil 
core sample (approximately five-foot intervals and at lithologic changes) will be retained in 
marked chip trays for future reference during well design.  
 
Sieve analyses will be performed on representative soil core samples collected from the 
targeted screened intervals of the piezometer borehole to determine soil grain size distribution 
and evaluate the appropriate well screen opening and filter pack sizes for the piezometer and 
reinjection well. The sieve analyses will be performed in the field by a geologist or by the driller’s 
well construction material supplier.  The sieve analysis results will be reviewed with the USEPA 
prior to selecting the screen opening and filter pack sizes. 



2.2.2 Lithologic Logging 



2.2.2.1 Objective: 



Lithologic information collected during drilling activities will be used to verify the subsurface 
geologic conditions.  The objective of obtaining this information is to properly target the 
hydrostratigraphic intervals of interest for the screen placement of the individual nested triple 
completion piezometers and for the design of the reinjection well screen and filter pack of the 
reinjection well associated with this pilot test. 



2.2.2.2 Equipment and/or Instrumentation: 



Equipment used during lithologic logging varies depending on materials encountered and 
sample collection methods.  Field equipment used during logging may include any or all of the 
following items: hand lens, dropper bottle containing dilute hydrochloric acid, Munsell color 
chart, Unified Soil Classification System (USCS) classification chart, grain size chart, sample 
collection bags, sample collection sieve, chip tray, tape measure, and appropriate field forms. 



2.2.2.3 Preparation: 



Field equipment and supplies will be acquired prior to commencing drilling and lithologic logging. 
Drill cutting or soil sample collection procedures and health and safety concerns will be 
reviewed with the field personnel and drilling subcontractor.  A logging station will be set up 
adjacent to the drilling rig. 
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Field personnel will review available references such as boring logs in the vicinity of the 
proposed boring location.  This information will be reviewed with the drilling contractor to 
facilitate drilling and logging operations. 



2.2.2.4 Procedures: 



Take a sample of cuttings directly from the rotosonic core periodically, fill a volatile organic 
analysis (VOA) vial about 2/3 full with soil and top off with water, shake vigorously, and then 
allow the layer to settle.  Estimate the approximate percentages of clay, silt, and sand on the 
thickness of the layers in the VOA vial measured on the outside.   Photograph each VOA 
sample.  Document the photo number, depth interval, and visual descriptions in the field log 
book.  Include the photographs and visual descriptions of the VOA samples in the well logs and 
the well completion report   The VOA samples will be discarded along with other soil cuttings. 



All geologic/soil cuttings and samples will be logged according to the following procedures which 
utilize modified American Society of Testing and Materials (ASTM) Method D-2488: 



Textural Classification of Soil: 



 Record the approximate proportion of the following grain size fractions present in the 
sample: gravel, sand, silt, clay, and organic matter.  Estimate and record the predominant 
grain size(s) present within the gravel and sand fractions in the sample.  The on-site 
geologist will record drilling conditions that may affect the grain size; for example, the 
crushing of gravel into sand-sized grains. 
 



Color: 



 Compare the sample to Munsell color chart and provide hue and chroma values.  Provide 
a subjective description of soil color in accordance to the Munsell color chart.  For 
example, the description light brown, red-brown, or dark brown could be used in 
describing a sediment/soil which has an overall brown appearance. 



 
Coloration: 



 Describe the staining or overall color characteristics including mottling, uniformity, etc. 
 



Grain Type: 



 To the extent possible, describe the type of grains of the dominant grain size.  
Descriptors include quartz, rock fragment, fossil, and biological (shells, etc.). 



 
Sorting: 



 Estimate the degree of sorting, or overall grain size distribution, of soil/sediment samples.  
Designate by using one of the following descriptors: poorly sorted, moderately sorted, or 
well sorted.  The descriptor “poorly sorted” (well graded) applies to soils/sediments in 
which there is a good representation of the continuum of particle sizes.  The descriptor 
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“well sorted” (poorly graded) applies to soils/sediments in which most particles are 
approximately the same size.  The USCS refers to grain-size distribution as graded, 
which is opposite to sorting. 



 
Roundness: 



 Estimate the predominant roundness categories for the sand and gravel size fractions.  
The roundness categories are: very angular, angular, sub-angular, sub-rounded, 
rounded, and for gravel, striated, and faceted.  The on-site geologist will record actions of 
drilling bits or auger flights responsible for increasing the angularity of the sand or gravel 
size fractions in the sample in the field notes. 
 



Matrix: 



 Include a description of the finer material in the sample, if possible.  Classification 
requires a description as either matrix-supported or clast/grain-supported, with a 
description of the nature of the matrix material. 



 
Plasticity: 



 Determine the degree of plasticity for the lithologic sample.  Plasticity is the property in 
which a soil/sediment can be rapidly deformed or molded without rebounding elastically, 
changing volume, cracking, or crumbling.  Plasticity descriptors are: none, low, medium, 
and high. 



 
Cementation: 



 Describes the degree to which the formation material is indurated.  Descriptors include 
weak, moderate, and strong. 



 
Strength: 



 Describes the relative strength of the soil.  Descriptors include cohesive, non-cohesive, 
stiff, firm, soft, and loose. 
 



Lithologic Contact from Core or Cuttings: 



 Record the depth of each lithologic contact and thickness of each lithologic unit 
encountered. 



2.2.3 Piezometer Installation 



The conceptual design of the nested triple completion piezometer is shown on Figure 4, and 
summarized below.  As previously discussed, final design will be determined in collaboration 
with the USEPA after the lithological logs are reviewed.   
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 A piezometer extending from ground surface to approximately 115 feet bgs to monitor 
potential mounding in the vicinity of the water table during injection.  This piezometer will 
be constructed of  flush-threaded, 2 inch diameter polyvinyl chloride (PVC) Schedule 80, 
blank casing from ground surface to approximately 80 feet bgs, 2 inch diameter PVC 
Schedule 80, machine-cut 0.020-inch horizontal slot well screen from approximately 80 to 
110 feet bgs, and a 2 inch diameter PVC Schedule 80, five-foot long sump and a cap at 
the bottom of the casing string; 



 



 A piezometer extending from ground surface to approximately 200 feet bgs to monitor the 
aquifer response in a depth interval that  is within model layer 3 of the current PVOU 
FEFLOW model in this area.  This piezometer will be constructed of flush-threaded, 2 
inch diameter PVC Schedule 80, blank casing from ground surface to approximately 185  
feet bgs, 2 inch diameter PVC Schedule 80, machine-cut 0.020-inch horizontal slot well 
screen from approximately 185 to 195 feet bgs, and a 2 inch diameter PVC Schedule 80, 
five-foot long sump and a cap at the bottom of the casing string; 



 



 A piezometer extending from ground surface to approximately 275 feet bgs (or the base 
of the PVOU SZ, whichever occurs first).  This piezometer will be constructed of  flush-
threaded, 2 inch diameter PVC Schedule 80, blank casing from ground surface to 
approximately 250 feet bgs, 2 inch diameter PVC Schedule 80, machine-cut 0.020-inch 
horizontal slot well screen from approximately 250 to 270  feet bgs, and a 2 inch diameter 
PVC Schedule 80, five-foot long sump and a cap at the bottom of the casing string; 



 



 A sand-bentonite slurry seal will be installed between each of the screened zones to 
isolate and prevent vertical mixing between screened zones; 



 



 Casing centralizers at approximately 40-foot interval;  
 



 Filter pack consisting of #2/16 Monterey sand or equivalent from approximately 75 to 115 
feet bgs; approximately 180 to 200 feet bgs; and approximately 245 to 275 feet bgs; 



 



 A three-foot thick layer of transitional seal consisting of a #60 fine sand or equivalent 
sealing material above the filter pack of each piezometer to prevent migration of overlying 
cement;  



 



 Annular seal consisting of a 10.3 sack sand-cement-bentonite slurry from approximately 
three feet bgs to 72 feet bgs;  



 



 A three-foot concrete seal to just below the top of the piezometers; and 
 



 Surface completion with a traffic-rated vault box with bolted lid.  
 
The assembled piezometers will be lowered to their desired depth and constructed from the 
bottom up as shown on Figure 4.  A tremie pipe will be lowered to the bottom of the borehole.  
Filter pack sand will be installed from the bottom up to five feet above the top of lower 
piezometer screen by tremie pipe.  A three-foot thick transition sand or equivalent sealing 
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material will be installed above the filter pack by tremie pipe to prevent downward migration of 
overlying sealing materials.  The sand-bentonite slurry seal will be tremied in above the 
transition sand to seal the borehole between the bottom and middle piezometer.  A weighted tag 
line will be used to confirm the depth of the installed annular material inside the borehole. The 
above process will be repeated for installing the middle and upper piezometer annular materials.  
The sand-cement-bentonite slurry seal for the upper piezometer will be installed to 
approximately two to three feet bgs.  Concrete will be used for a surface seal around the 
wellhead to isolate the wellbore from surface runoff.  A flush-mounted heavy-duty, traffic-rated 
surface completion assembly with a water-tight well casing cap will be installed at the surface. 



2.2.4 Piezometer Development 



This section describes the procedures that will be implemented to develop each piezometer.   



2.2.4.1 Objective: 



The objectives of well development are to: 1) remove drilling and well construction residues and 
2) develop the gravel pack and aquifer.  The process will (as necessary) include a combination 
of well-enhancement activities that may include a combination of swabbing, bailing and 
pumping.   



2.2.4.2 Equipment and/or Instrumentation: 



Materials and additional equipment that may be necessary for well development include, but are 
not limited to, a surge block appropriately sized for the well casing, bailers sized for each well 
casing, down-hole nylon brush, air lift equipment, a down-hole pump, flow meter, a turbidity 
meter, and other incidental equipment required to accurately measure the flow rate, water 
levels, and turbidity. 



2.2.4.3 Preparation: 



All development equipment will be decontaminated prior to use at the site.  The total depth of 
the well and the depth to the water surface will be measured periodically prior to, during, and 
after development. 



2.2.4.4 Procedures: 



The development process is divided into two phases: initial development using the drilling rig 
and final development by a down-hole pump. 



Initial Well Development: 



 Swabbing/surging and bailing operations will be conducted from the bottom of the screen 
to the top;  



 



 Initial development will be considered complete when the well discharge becomes visibly 
clear or turbidity of approximately 200 Nephelometric Turbidity Units (NTUs) has been 
reached; and 
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 The water produced during the initial well development will be discharged to on-site 
tanks. The capacity of each tank will be approximately 20,000 gallons.   



Final Well Development: 



 After the completion of initial development, a submersible pump and its associated 
piping/tubing assembly will be installed inside the piezometer;  
 



 At regular intervals, the pump will be moved within the screen interval to change the flow 
patterns within the well and improve development; and 
 



 Development will be completed when the well discharge turbidity of approximately 50 
NTUs has been reached; the field parameters consisting of pH, temperature, turbidity, 
and electrical conductivity become stable; or pumping has been conducted for a 
maximum of two hours.  Three readings within 10 percent taken on a frequent basis will 
be used to determine stabilized field parameters. 



After completion of development pumping, the depth of the well will be measured to determine 
the amount of sediment deposited in the bottom. If the amount of sediment is greater than one 
foot, the sediment will be removed using a bailer. 



2.2.5 Well Sampling 



Following well development, a groundwater sample will be collected from each piezometer at 
pump discharge and submitted to a state-certified laboratory for analysis for volatile organic 
compounds (VOCs) by USEPA Method 8260B, 1,4-dioxane by USEPA Method 8270C, and 
perchlorate by USEPA Method 331.  One blind field duplicate sample will also be collected and 
analyzed for the same parameters.   



2.3 REINJECTION WELL BOREHOLE 



After the piezometers have been developed and sampled per Sections 2.2.4 and 2.25, 
respectively, Tetra Tech will review the analytical and lithological data obtained from the 
piezometers and the PMW-1 well(s) in collaboration with the USEPA to determine the final 
construction details for the reinjection well.   



The reinjection well borehole will be advanced with either a rotosonic rig or a mud rotary rig to 
approximately 275 feet bgs or the bottom of the PVOU SZ, whichever occurs first.   



The reinjection well will be utilized in the reinjection pilot study and the anticipated full-scale 
reinjection well network.  A conceptual design for the reinjection well is included as Figure 5. 



2.3.1 Rotosonic Drilling Method (Option 1) 



If the rotosonic drilling method is selected the diameter of the reinjection well borehole will be 
approximately 12 inches for the approximately upper 200 feet and then reduced to 
approximately 11 inches to the total depth of the reinjection well borehole (approximately 275 
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feet bgs). The procedures for completing the reinjection well using the rotosonic method are 
described in the following sections.    



2.3.1.1 Lithologic Logging 



Lithologic information collected during drilling activities will be used to verify the subsurface 
geologic conditions.   



Equipment and/or Instrumentation: 



Equipment used during lithologic logging varies depending on materials encountered and 
sample collection methods.  Field equipment used during logging may include any or all of the 
following items: hand lens, dropper bottle containing dilute hydrochloric acid, Munsell color 
chart, USCS classification chart, grain size chart, sample collection bags, sample collection 
sieve, chip tray, tape measure, and appropriate field forms. 



Preparation: 



Field equipment and supplies will be acquired prior to commencing drilling and lithologic logging. 
Drill cutting or soil sample collection procedures and health and safety concerns will be 
reviewed with the field personnel and drilling subcontractor.  A logging station will be set up 
adjacent to the drilling rig. 



Field personnel will review available references such as boring logs in the vicinity of the 
proposed boring location.  This information will be reviewed with the drilling contractor to 
facilitate drilling and logging operations. 



Procedures: 



Rotosonic soil core will be collected and logged by the oversight geologist to characterize 
lithology.  A portion of soil core sample (approximately five-foot intervals and at lithologic 
changes) will be retained in marked chip trays for future reference. All geologic/soil cuttings and 
samples will be logged according to the following procedures which utilize modified ASTM 
Method D-2488: 



Textural Classification of Soil: 



 Record the approximate proportion of the following grain size fractions present in the 
sample: gravel, sand, silt, clay, and organic matter.  Estimate and record the predominant 
grain size(s) present within the gravel and sand fractions in the sample.  The on-site 
geologist will record drilling conditions that may affect the grain size; for example, the 
crushing of gravel into sand-sized grains. 



Color: 



 Compare the sample to Munsell color chart and provide hue and chroma values.  Provide 
a subjective description of soil color in accordance to the Munsell color chart.  For 
example, the description light brown, red-brown, or dark brown could be used in 
describing a sediment/soil which has an overall brown appearance. 
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Coloration:  



 Describe the staining or overall color characteristics including mottling, uniformity, etc. 
 



Grain Type: 



 To the extent possible, describe the type of grains of the dominant grain size.  
Descriptors include quartz, rock fragment, fossil, and biological (shells, etc.). 



 
Sorting: 



 Estimate the degree of sorting, or overall grain size distribution, of soil/sediment samples.  
Designate by using one of the following descriptors: poorly sorted, moderately sorted, or 
well sorted.  The descriptor “poorly sorted” (well graded) applies to soils/sediments in 
which there is a good representation of the continuum of particle sizes.  The descriptor 
“well sorted” (poorly graded) applies to soils/sediments in which most particles are 
approximately the same size.  The USCS refers to grain-size distribution as graded, 
which is opposite to sorting. 



 
Roundness: 



 Estimate the predominant roundness categories for the sand and gravel size fractions.  
The roundness categories are: very angular, angular, sub-angular, sub-rounded, 
rounded, and for gravel, striated, and faceted.  The on-site geologist will record actions of 
drilling bits or auger flights responsible for increasing the angularity of the sand or gravel 
size fractions in the sample in the field notes. 



 
Matrix: 



 Include a description of the finer material in the sample, if possible.  Classification 
requires a description as either matrix-supported or clast/grain-supported, with a 
description of the nature of the matrix material. 



 
Plasticity: 



 Determine the degree of plasticity for the lithologic sample.  Plasticity is the property in 
which a soil/sediment can be rapidly deformed or molded without rebounding elastically, 
changing volume, cracking, or crumbling.  Plasticity descriptors are: none, low, medium, 
and high. 



 
Cementation: 



 Describes the degree to which the formation material is indurated.  Descriptors include 
weak, moderate, and strong. 
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Strength: 



 Describes the relative strength of the soil.  Descriptors include cohesive, non-cohesive, 
stiff, firm, soft, and loose. 
 



Lithologic Contact from Core or Cuttings: 



 Record the depth of each lithologic contact and thickness of each lithologic unit 
encountered. 



2.3.1.2 Reinjection Well installation 



Final well construction details will be determined in collaboration with the USEPA following 
review and approval of the lithologic data obtained during the installation of the nested triple 
completion piezometer.  These details will be recorded on the Well Construction Form.  Prior to 
well construction, all materials present at the well site will be inventoried, measured, and 
documented in the field notebook.  The lengths of all well screen and casing sections will be 
measured and recorded to the nearest 0.01 foot.  A taper gauge will be used to measure the slot 
aperture on the screen sections. The field geologist will be responsible for observing and 
documenting as-built well construction. 



The reinjection well will be constructed with a removable pressure resistant seal (or equivalent) 
to support the pressurized reinjection (if necessary) of water while allowing access to the well 
and instrumentation during the pilot study. The sieve size of the well filter pack will be optimized 
to minimize the extent to which the aquifer sediments intrude within the gravel-pack material and 
reduce effective permeability.  It is anticipated that the reinjection well will be constructed so that 
an approximately 100 feet of blank casing will be present below the land surface (e.g., to 
approximately the static water table elevation). 



The conceptual groundwater reinjection-well design is presented as Figure 5.  As previously 
discussed lithological data collected during piezometer borehole drilling and associated sieve 
analysis results will be reviewed in collaboration with USEPA, and the final well design will be 
subject to the approval of the USEPA. The conceptual design assumes well construction 
materials will include either a six-inch or eight-inch (dependent upon the selected drilling 
method) inside copper-bearing steel diameter blank casing, 0.030-inch (30-slot) wire-wrapped, 
continuous-slot stainless steel well screen, and a bottom cap.  The lowermost section of casing 
(approximately 270 – 275 feet bgs) will consist of five feet of blank stainless steel casing to 
function as a sump.  A dielectrical couple will be placed at the connection point between the 
blank well casing and the well screen to minimize potential corrosion of the well materials.  The 
well casing will extend approximately three-feet above land surface to accommodate pilot test 
activities.     



Centralizers will be placed on the well casing approximately every 40 feet from the base of the 
well to land surface to maintain a minimum two-inch clearance between the casing and the 
borehole wall and ensure effective placement of annular materials.  As additional insurance 
against bridging of annular materials, a tremie pipe will be used to install the filter pack and 
cement. 
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Filter pack material will consist of clean #2/12 filter sand placed opposite of the screened 
intervals.  Approximately five feet of clean #2/12 filter sand will be placed above the screened 
interval.  Approximately three feet of fine-grained transition sand (#60 sand), followed by 
approximately three feet of a bentonite-sand seal, will be installed above the filter pack to 
prevent migration of overlying sealing material. 



Initial well development activities will be conducted prior to installation of sealing materials.  The 
development process is intended to remove the finer-grained sediments in the formation around 
the well screen.  As these sediments are removed, the gravel-pack placed around the well is 
anticipated to undergo some settling.  To minimize the settling, the tremie pipe used to install 
the filter-pack materials may be left in the borehole adjacent to the well casing until after 
development activities are concluded, then used to install replacement filter-pack materials and 
transition sand as needed to ensure that the final well construction prevents the intrusion of the 
well-seal materials into the screened interval.  The tremie pipe may then be used for 
emplacement of the well seal and sanitary seal or removed if judged inappropriate for the 
purpose by the driller. 



The annular well seal and the sanitary seal will consist of a 10.3 sack sand-cement and five 
percent bentonite slurry.  This seal will be placed in the borehole annular space from the top of 
the bentonite-sand seal to approximately two to three feet bgs.  Concrete will be used for a 
surface seal around the wellhead to isolate the wellbore from surface runoff.  A temporary 
water-tight well casing cap will be installed on the reinjection well following completion of the 
pilot study pending future wellhead modification activities to integrate the reinjection well into a 
reinjection-well network. The well construction details will be recorded on the Well Construction 
Form. 



2.3.1.3 Well Development 



This section describes the procedures that will be implemented to develop the reinjection well if 
installed inside a borehole drilled by rotosonic method.   



Objective 
 
The objectives of reinjection well development are to: 1) remove well construction residues, 2) 
develop the gravel pack and aquifer, and 3) maximize the ability of the well to convey reinjection 
water to the surrounding formation and overall efficiency of the well.  The process will include a 
combination of well-enhancement activities that may include a combination of swabbing, jetting 
and bailing; removing materials introduced into the casing during swabbing; the temporary 
installation of a down-hole test pump; and pumping and swabbing of the well until it meets the 
requirements of minimum sand production and maximum hydraulic efficiency.   



Equipment and/or Instrumentation 
 
Materials and additional equipment that may be necessary for well development include, but are 
not limited to, a jetting tool, air-lifting equipment, a surge block appropriately sized for the well 
casing, bailers sized for each well casing, down-hole nylon brush, a down-hole pump, flow 
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meters, a Rossum-type sand testing unit, turbidity meter, and other incidental equipment 
required to accurately measure the flow rate, water levels in the well, and sand production. 



Preparation 



All development equipment will be decontaminated prior to use at the site.  The total depth of 
the well and the depth to the water surface will be measured periodically prior to, during, and 
after development. 



Procedures 
 
The development process is divided into two phases: initial development using the drilling rig 
and final development by a down-hole pump. 



Initial Reinjection Well Development: 



 Swabbing/surging and/or bailing operations will be conducted from the bottom of the 
screen to the top, approximately 24 hours after the placement of the annular seal;   
 



 The water produced during the initial well development will be discharged to on-site 
tanks. The capacity of each tank will be approximately 20,000 gallons;   
 



 Initial development will be considered complete when the well discharge becomes visibly 
clear or turbidity of approximately 200 NTUs has been reached;  
 



 If necessary, after completion of the first phase of pumping, a dispersant (Baroid 
AquaClear PFD or USEPA-approved equivalent) will be applied to aid well development.  
The product will be mixed with clean water per the manufacturer’s directions (0.2% by 
volume) before injecting evenly across the screened sections of the well using a jetting 
tool to remove fine sediment from the producing formation and gravel pack; 
 



 Swabbing and bailing will continue after the product application; and 
 



 If sand, silt, or mud persists from the screen section being cleaned, additional swabbing 
and bailing will be performed until the section is cleaned of such material. 



Final Reinjection Well Development: 



 After the completion of initial development, a down-hole pump capable of producing 
approximately 200 gpm and its associated piping assembly will be installed;  
 



 The water produced during the final well development will also be discharged to on-site 
tanks. The capacity of each tank will be approximately 20,000 gallons; 
 



 At regular intervals, the pump will be moved within the screen interval to change the flow 
patterns within the well and improve development; 
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 During the final development pumping, the rate of sand production will be measured by 
the driller using a Rossum Centrifugal Sand Sampler when appropriate;  
 



 Development will continue until field parameters consisting of pH, temperature, turbidity, 
and conductivity become stable; the turbidity reading of 50 NTUs have been reached; or 
pumping has been conducted for a maximum of four hours.  Three readings within 10 
percent taken on a frequent basis will be used to determine stabilized field parameters; 
and 
 



 As per USEPA’s request the final stages of reinjection well development pumping will be 
performed as a limited duration step drawdown test in an effort assess the wells specific 
capacity.  It is anticipated that a least two steps in the range of 30 and 60 gpm at up to 30 
minutes each will be performed.   



After completion of development pumping, the depth of the well will be measured to determine 
the amount of sediment deposited in the bottom. If the amount of sediment is greater than one 
foot, the sediment will be removed using a bailer. 



2.3.2 Mud Rotary Method (Option 2)  



This section describes the procedures for advancing the reinjection well borehole by optional 
mud rotary method.  The reinjection well borehole will be advanced to approximately 275 feet 
bgs or the bottom of the PVOU SZ whichever occurs first.  An eight-inch diameter (or as 
recommended by selected drilling subcontractor) pilot hole will be advanced and then 
geophysically logged.  Following logging, the reinjection well borehole will be reamed to 
approximately 14 inches in diameter prior to well installation.  The procedures for completing the 
reinjection well using the mud rotary method are described in the following sections.    



2.3.2.1 Lithologic Logging 



During pilot-hole drilling, collect soil cuttings from the mud shaker and also soil samples from the 
desander cyclone for visual description. Describe samples from both the mud shaker and the 
desander cyclone on the boring log.  A portion of each sample will be retained in marked chip 
trays for future reference.  



Logging Procedures 



All geologic/soil cuttings and samples will be logged according to the following procedures which 
utilize modified ASTM Method D-2488: 



Textural Classification of Soil: 



 Record the approximate proportion of the following grain size fractions present in the 
sample: gravel, sand, silt, clay, and organic matter.  Estimate and record the predominant 
grain size(s) present within the gravel and sand fractions in the sample.  The on-site 
geologist will record drilling conditions that may affect the grain size; for example, the 
crushing of gravel into sand-sized grains. 
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Color: 



 Compare the sample to Munsell color chart and provide hue and chroma values.  Provide 
a subjective description of soil color in accordance to the Munsell color chart.  For 
example, the description light brown, red-brown, or dark brown could be used in 
describing a sediment/soil which has an overall brown appearance. 



Coloration:  



 Describe the staining or overall color characteristics including mottling, uniformity, etc. 



Grain Type: 



 To the extent possible, describe the type of grains of the dominant grain size.  
Descriptors include quartz, rock fragment, fossil, and biological (shells, etc.). 



Sorting: 



 Estimate the degree of sorting, or overall grain size distribution, of soil/sediment samples.  
Designate by using one of the following descriptors: poorly sorted, moderately sorted, or 
well sorted.  The descriptor "poorly sorted" (well graded) applies to soils/sediments in 
which there is a good representation of the continuum of particle sizes.  The descriptor 
"well sorted" (poorly graded) applies to soils/sediments in which most particles are 
approximately the same size.  The USCS refers to grain-size distribution as graded, 
which is opposite to sorting. 



Roundness: 



 Estimate the predominant roundness categories for the sand and gravel size fractions.  
The roundness categories are: very angular, angular, sub-angular, sub-rounded, 
rounded, and for gravel, striated, and faceted.  The on-site geologist will record actions of 
drilling bits or auger flights responsible for increasing the angularity of the sand or gravel 
size fractions in the sample in the field notes. 



Matrix: 



 Include a description of the finer material in the sample, if possible.  Classification 
requires a description as either matrix-supported or clast/grain-supported, with a 
description of the nature of the matrix material. 



Plasticity: 



 Determine the degree of plasticity for the lithologic sample.  Plasticity is the property in 
which a soil/sediment can be rapidly deformed or molded without rebounding elastically, 
changing volume, cracking, or crumbling.  Plasticity descriptors are: none, low, medium, 
and high. 
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Cementation: 



 Describes the degree to which the formation material is indurated.  Descriptors include 
weak, moderate, and strong. 



Strength: 



 Describes the relative strength of the soil.  Descriptors include cohesive, non-cohesive, 
stiff, firm, soft, and loose. 



Lithologic Contact from Core or Cuttings: 



 Record the depth of each lithologic contact and thickness of each lithologic unit 
encountered. 



2.3.2.2 Drilling Fluid Testing 



Before drilling operations commence, the field coordinator and/or project manager will review a 
list of proposed drilling mud test equipment and drilling additives for suitability.  Drilling mud 
preparation and testing will be performed and controlled by the drilling contractor as it is integral 
to their drilling activities. Prior to drilling with mud, all circulation equipment that will come into 
contact with drilling mud will be thoroughly cleaned prior to mobilization to the site. The pH of 
the make-up water will be measured, and if necessary, soda ash (sodium carbonate), which 
softens the water by removing the calcium responsible for water hardness, will be added in 
accordance with the manufacturer’s specifications to raise the pH to a range of 9.0 to 9.5.  This 
level of pH maximizes the yield of drilling mud additives. 



Drilling mud will be made by adding a Wyoming-type bentonite drilling additive (e.g., Baroid 
Quik-Gel or equivalent) to the make-up water using the mixing hopper, and slowly circulating the 
mixture through the mud pump.  The additives will be added in accordance with manufacturer’s 
specifications until the desired weight and viscosity for the drilling mud are reached.  Typical 
concentrations of bentonite are 15 to 25 pounds per 100 gallons of make-up water.  Initially, 15 
pounds per 100 gallons will be used in an effort to control and maintain desirable viscosity 
ranges. During drilling, should higher viscosities be required to control borehole stability and to 
flush drill cuttings in gravels or poorly consolidated formation materials, a concentration of up to 
30 pounds of bentonite per 100 gallons may be used.  Any increase in viscosity will only be 
used to achieve effective drilling conditions and will be decreased when formation conditions 
allow.  If necessary, a natural cellulosic polymer (e.g., Quik-Trol LV) may be added to stabilize 
clays or permeable formations without significantly increasing mud viscosity.  



The optimal drilling mud will provide a thin filter cake on the borehole wall with low permeability 
and high suspension properties.  Drilling mud testing will be conducted to assess mud 
characteristics and to make necessary adjustments to obtain the mud properties appropriate for 
encountered subsurface conditions. The mud tests will include: 1) mud density, 2) mud 
viscosity, 3) filtration and cake thickness, 4) sand content, and 5) pH measurements. The testing 
schedule will depend on subsurface conditions encountered during drilling. A full mud test will 
be conducted approximately one hour after the initial volume has been mixed.  Thereafter, mud 
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density, viscosity, and sand content will be tested approximately every four hours and filtration 
loss once a day under normal drilling conditions.  Mud tests will also be conducted when a 
change in subsurface conditions occurs, and will subsequently be conducted more frequently 
until subsurface conditions stabilize.  Mud samples will be collected near the return intake to the 
drill string from the mud circulation pit after suspended formation material has settled into the 
circulation pit. 



Mud Density Testing 



The mud density testing procedures apply only to mud rotary drilling.  Mud density controls 
hydrostatic pressure in the borehole. The mud balance device measures the solids content of 
un-weighted mud. Mud density affects drilling rate, borehole stability, transportation, and settling 
rate of cuttings. Excessive solids accumulation may cause loss of circulation and damage to the 
formation through permeability impairment. 



Mud density testing will be conducted using a mud balance kit. The balance will be used in 
accordance with manufacturer’s instructions. The following describes the general procedures 
associated with testing with a mud balance kit: 



 Fill the balance cup to capacity with fresh, screened mud; 
  



 Replace lid and rotate until firmly seated, making sure some mud is squeezed out the 
vent hole. Wipe or wash excess mud from the exterior of the balance, and dry. Then seat 
the balance with its knife edge on the stand and level it by adjusting the rider;  
 



 Read mud density from the edge of the rider as indicated by marker on the rider;  
 



 The desired mud density is generally less than 9.2 pounds per gallon (lbs/gal), depending 
on manufacturer’s product specifications and down-hole drilling conditions; and 
 



 Calibration will be checked by filling the cup with fresh water. The reading should be 8.34 
lbs/gal or 1.0 grams per cubic centimeter (g/cm3). If not, follow manufacturer’s 
instructions for equipment calibration. 



Mud Viscosity Testing 



The mud viscosity testing procedures apply only to mud rotary drilling.  Mud viscosity is a 
measure of the carrying capacity and gel development (“thickness” of the mud). Mud viscosity 
affects borehole cleaning, drilling rate, borehole stability, cuttings settling rate, and circulating 
pressure. "Low viscosity" is favored for effective cleaning at the bit face and rapid settling of 
cuttings at the surface. "High viscosity" may be necessary to remove coarse sand from the 
borehole or to stabilize gravel.  However, high viscosity will retard settling of the cuttings at the 
surface. 



A Marsh funnel will used to measure mud viscosity in accordance with the manufacturer’s 
instructions. The following describes the general procedures associated with using a Marsh 
funnel: 
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 With the funnel in an upright position, cover the drain orifice with a finger and pour the 
freshly collected mud sample through the screen into a clean funnel until the fluid level 
reaches the bottom of the screen (1,500 milliliters [ml]);  
 



 Remove the finger from the outlet and measure the time required for the mud to fill the 
receiving vessel to the one-quart (946 ml) level;  
 



 Measure the temperature of the mud used in the test; 
 



 Report the result to the nearest second as the Marsh funnel viscosity, at the temperature 
of measurement in degrees Fahrenheit; and  
 



 Depending on product specifications, the desired mud viscosity is approximately 36 to 55 
seconds per quart, although higher viscosities of 50 to 60 seconds may be necessary to 
stabilize sands and gravels in large diameter boreholes.  



Calibration can be checked by filling the funnel with fresh water at 70°F ± 5°F. Time of outflow 
for one quart (946 ml) should be approximately 26 seconds.  If readings deviate from this value, 
the funnel will be replaced. 



Filtration Loss and Cake Thickness Measurements 



Filtration and cake thickness are a measure of the ability of the mud to form a filter cake on the 
wall of the borehole under static conditions. Thickness affects borehole stability, ease of 
movement of the drill string, formation damage, and well development time. Mud filtration loss 
and cake thickness test will be conducted using a Baroid filter press or equivalent, in 
accordance with manufacturer’s instructions. The following describes the general procedures 
associated with testing using a Baroid filter press: 



 Use a carbon dioxide (CO2) cartridge (or other non-reactive, nonhazardous gas) to 
supply pressure to the test cell; 
 



 Turn the T-screw on the pressure regulator to the maximum outward position. Insert a 
CO2 cartridge into the knurled thimble. Tighten the threaded connector to perforate the 
cartridge; 
 



 Assemble the cell. Fill with mud nearly to the top, and fit the cap into place. Place the 
assembled cell in the frame and secure with the T-screw. Put a graduated cylinder under 
the filtrate tube. Open the valve to the pressure source; 
 



 Adjust the regulator T-screw until the gauge registers a pressure of 100 pounds per 
square inch (psi). Maintain the pressure for 30 minutes. Turn the regulator T-screw on the 
pressure regulator to the maximum outward position. Slowly open the relief-valve and 
relieve the pressure. Note the volume of filtrate to the nearest tenth of a cubic centimeter;  
 



 Remove the cell from the frame. Discard the mud; 
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 Disassemble the cell. Wash the filter cake formed on the paper with a gentle stream of 
water to remove excess mud. Measure the thickness to the nearest 1/32 inch. Feel the 
cake for gritty material, stickiness, or other features of texture that may relate to 
performance of the mud; 
 



 Depending on the mud product specifications and drilling conditions, the desired filtration 
loss measurement is 13 to 15 cubic centimeters measured after 30 minutes; and 
 



 The desired wall cake thickness is 2/32 (1/16 inch). If necessary, add filtration control 
additives (e.g. Quik-Trol LV) to lower the filtration loss and to strengthen wall cake. 



Sand Content Measurement 



The sand content measurement procedures apply only to mud rotary drilling.  Excessive sand 
content may cause thick wall cake, which may result in formation damage and increased well 
development time. A mud sand content test will be conducted using a Baroid sand content test 
kit, or equivalent, in accordance with the manufacturer’s instructions. The following describes 
the general procedures of the testing method: 



 The Baroid sand content kit includes a two-inch diameter sieve (200 mesh), a funnel to fit 
the sieve, and a glass measuring tube marked for the volume of mud to be added in 
order to read the percentage of sand directly in the bottom of the tube; 
 



 Pour mud into the tube to the mark labeled "Mud to Here" Then add water to the mark 
labeled "Water to Here" Cover the mouth of the tube and shake; 
 



 Pour this mixture through the screen, and wash the solids from the tube with clean water 
onto the same side of the screen. Wash the sand on the screen with clean water to 
remove any residual mud; 
 



 Fit the funnel down over the top of the screen (side containing the sand) and invert, with 
the neck of the funnel in the mouth of the tube. Wash the sand back into the tube with 
clean water sprayed on the screen, and allow the sand to settle; 
 



 Observe the quantity of sand settled in the calibrated tube as sand content in percent by 
volume of the mud; and 
 



 The desired sand content is less than two percent by volume. 



pH Measurement 



The pH measurement procedures apply only to mud rotary drilling.  Because the performance of 
bentonite is greatly reduced in acidic environments, the pH of the drilling make-up water and 
mud will be measured and adjusted if required. The pH test will be conducted using the 
following general procedures: 
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 Use paper colorimetric pH test strips allowing measurement of 0.5 pH over an entire pH 
range or a pH meter to measure pH of the make-up water and the drilling mud. Follow 
manufacturer’s instruction for test strip use; 
 



 Place the indicator strip in the water or mud and allow it to remain until the color has 
stabilized; 
 



 Compare the colors of the strip with the color standard provided and estimate the pH of 
the water or mud; 
 



 Report the pH of the water or mud to the nearest 0.5 pH units; and 
 



 The desired pH range of the make-up water and drilling mud is 9.0 to 9.5, which will 
maximize the yield of the drilling mud. If necessary, the pH may be raised by adding soda 
ash (sodium carbonate). 



2.3.2.3 Geophysical Logging  



If the injection well borehole is advanced using the mud rotary method, a suite of down-hole 
geophysical logs will be conducted within the open borehole, upon reaching total depth of the 
reinjection pilot borehole.  The objective of the geophysical logging is to assist in identifying 
lithology and water-bearing zones, and selecting the specific depth intervals at which the 
piezometers will be installed.  



Geophysical logging will be performed by a geophysical subcontractor.  Geophysical logs will 
include resistivity (single point, 16-inch, 64-inch, and guard), spontaneous potential, natural 
gamma, neutron, caliper, and deviation.   



Logging will be in accordance with the logging subcontractor's protocols.  Logging details will be 
recorded on documentation forms, or in project notebooks in the field, and subsequently 
provided in an electronic format.  Logging equipment that enters the well bore will be 
decontaminated by steam-cleaning or with a non-phosphate detergent wash followed by a 
potable water rinse. 



The following procedures will be used during the borehole geophysical logging program: 



 Prior to logging, the selected geophysical contractor will receive information about the 
site, such as local geology and field logistics.  Available borehole information will be 
provided to the contractor.  The methodology to be used to generate the suite of logs will 
be discussed and agreed upon with  the contractor prior to initiating the field activities;  
 



 As the borehole nears completion, the geophysical logging contractor will be notified so 
that the logging truck will arrive prior to “tripping” the drill pipe out of the borehole.  The 
geophysical contractor should be notified a minimum of 24 hours in advance. Applicable 
information will be given at that time including site location, name and phone number of 
representative, borehole name/number, approximate time borehole will be ready, and 











 



j:\utc\pvou\2013\reinjection well & pilot study\work plan\reinjection well_wp 20130215.docx   2-21                 TETRA TECH 



borehole conditions.  A request will be made for use of the same logging unit and 
operator used previously on the project; 
 



 Immediately prior to logging, the drilling mud will be thinned appropriately and circulated 
for a minimum of 20 minutes to ensure uniform mud conditions in the borehole; 
 



 The on-site geologist will be responsible for informing the logging engineer of the desired 
scales.  Scales should remain consistent for each logged borehole.  Possible scales for 
the project will be discussed prior to field logging; 
 



 Logging speed must be appropriate to the data needs and the type of probe used for 
each log.  Logging speeds will be discussed prior to the logging program;  
 



 Logging instruments and tools will be decontaminated with fresh potable water or a 
steam cleaner between boreholes.  All rinse waters will be stored with the other waste 
products to be disposed of in an appropriate manner; 
 



 All curves will be checked for excessive drift and spurious “spikes or noise”.  Only up-logs 
will be used to generate hard copies of the collected data.  Borehole washouts will be 
identified and compared with the log curves.  All off-scale readings and drift adjustments 
must be marked on the logs, and all curves identified and labeled; and   
 



 A field copy of the log will be provided to the field geologist immediately after the logging 
run and inspected before rigging down.  Final log prints will be furnished to the USEPA 
within ten days of completing the last logging run.  In addition, the geophysical logs will 
be furnished in portable document format (pdf) and American Standard Code for 
Information Interchange (ASCII) format on a compact disk within ten days of completing 
the last logging run. 



2.3.2.4 Reinjection Well Installation 



Objective 



The reinjection well will be utilized in the reinjection pilot study and the anticipated full-scale 
reinjection well network.  A conceptual design for the reinjection well is included as Figure 5. 



Equipment 



Final well construction details will be determined in collaboration with the USEPA following 
review and approval of the lithologic data obtained from the installation of the adjacent nested 
triple completion piezometer.  Prior to well construction, all materials present at the well site will 
be inventoried, measured, and documented in the field notebook.  The lengths of all well screen 
and casing sections will be measured and recorded to the nearest 0.01 foot.  A taper gauge will 
be used to measure the slot aperture on the screen sections. The field geologist will be 
responsible for observing and documenting as-built well construction. 
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The reinjection well will be constructed with a removable pressure resistant seal (or equivalent) 
to support the pressurized reinjection (if necessary) of water while allowing access to the well 
and instrumentation during the pilot study. The sieve size of the well filter pack will be optimized 
to minimize the extent to which the aquifer sediments intrude within the gravel-pack material and 
reduce effective permeability.  It is anticipated that the reinjection well will be constructed so that 
an approximately 100 feet of blank casing will be present below the land surface (e.g., to 
approximately the static water table elevation). 



The conceptual groundwater reinjection-well design is presented as Figure 5.  As previously 
discussed lithological data obtained from the installation of the adjacent the nested triple 
completion piezometer (including visual observations and sieve analysis results) will be 
reviewed in collaboration with USEPA, and the final well design will be subject to the approval of 
the USEPA. The conceptual well design assumes well construction materials will include an 
eight-inch (if mud rotary drilling method is selected) inside diameter copper-bearing steel blank 
casing, 0.030-inch (30-slot) wire-wrapped, continuous-slot stainless steel well screen, and a 
bottom cap.  The lowermost section of casing (approximately 270 – 275 feet bgs) will consist of 
five feet of stainless steel blank casing to function as a sump.  A dielectrical couple will be 
placed at the connection point between the upper blank well casing and the well screen to 
minimize the likelihood corrosion of the well materials.  The well casing will extend 
approximately three-feet above land surface to accommodate pilot test activities.     



Centralizers will be placed on the well casing approximately every 40 feet from the base of the 
well to land surface to maintain a minimum two-inch clearance between the casing and the 
borehole wall and ensure effective placement of annular materials.  As additional insurance 
against bridging of annular materials, a tremie pipe will be used to install the filter pack and 
cement. 



Filter pack material will consist of clean #2/12 filter sand placed opposite of the screened 
intervals.  Approximately five feet of clean #2/12 filter sand will be placed above the screened 
interval.  Approximately three feet of fine-grained transition sand (#60 sand), followed by 
approximately three feet of a bentonite-sand seal, will be installed above the filter pack to 
prevent migration of overlying sealing material. 



Initial well development activities will be conducted prior to installation of sealing materials.  The 
development process is intended to remove the finer-grained sediments in the formation around 
the well screen and the mass from the mud-rotary well skin.  As these sediments are removed, 
the gravel-pack placed around the well is anticipated to undergo some settling.  To minimize the 
settling, the tremie pipe used to install the filter-pack materials may be left in the borehole 
adjacent to the well casing until after development activities are concluded, then used to install 
replacement filter-pack materials and transition sand as needed to ensure that the final well 
construction prevents the intrusion of the well-seal materials into the screened interval.  The 
tremie pipe may then be used for emplacement of the well seal and sanitary seal or removed if 
judged inappropriate for the purpose by the driller. 



The annular well seal and the sanitary seal will consist of a 10.3 sack sand-cement and five 
percent bentonite slurry.  This seal will be placed in the borehole annular space from the top of 
the bentonite-sand seal to approximately two to three feet bgs.  Concrete will be used for a 
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surface seal around the wellhead to isolate the wellbore from surface runoff.  A temporary 
water-tight well casing cap will be installed on the reinjection well following completion of the 
pilot study pending future wellhead modification activities to integrate the reinjection well into a 
reinjection-well network. The well construction details will be recorded on the Well Construction 
Form. 



2.3.2.5 Well Development 



This section describes the procedures that will be implemented to develop the reinjection well.   



Objective 



The objectives of reinjection well development are to: 1) remove drilling fluids and well 
construction residues, 2) develop the gravel pack and aquifer, and 3) maximize the ability of the 
well to convey reinjection water to the surrounding formation and overall efficiency of the well.  
The process will include a combination of well-enhancement activities that may include a 
combination of air-lift pumping, swabbing, jetting and bailing; removing materials introduced into 
the casing during swabbing; the temporary installation of a down-hole test pump; and pumping 
and swabbing of the well until it meets the requirements of minimum sand production and 
maximum hydraulic efficiency.   



Equipment and/or Instrumentation 



Materials and additional equipment that may be necessary for well development include, but are 
not limited to, a jetting tool, air-lifting equipment, a surge block appropriately sized for the well 
casing, bailers sized for each well casing, down-hole nylon brush, a down-hole pump, flow 
meters, a Rossum-type sand testing unit, and other incidental equipment required to accurately 
measure the flow rate, water levels in the well, and sand production. 



Preparation 



All development equipment will be decontaminated prior to use at the site.  The total depth of 
the well and the depth to the water surface will be measured periodically prior to, during, and 
after development. 



Procedures 



The development process is divided into two phases: initial development using the drilling rig 
and final development by a down-hole pump. 



Initial Reinjection Well Development 



 Airlift methods, using an open ended airlift-pipe with associated upward-turned eductor 
jet inside a four-inch diameter eductor pipe or equivalent, will be used approximately 24 
hours after the placement of the annular seal;   
 



 The water produced during the initial well development will be discharged to on-site 
tanks. The capacity of each tank will be approximately 20,000 gallons;   
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 Initial development will be considered complete when the well discharge becomes visibly 
clear or turbidity of approximately 200 NTUs has been reached;  
 



 Swabbing/surging and jetting operations will be conducted from the bottom of the screen 
to the top; 
 



 Screen sections will be swabbed and/or jetted until cleaned of drilling fluids; 
 



 If necessary, after completion of the first phase of pumping, a dispersant (Baroid 
AquaClear PFD or USEPA-approved equivalent) will be applied to aid well development.  
The product will be mixed with clean water per the manufacturer’s directions (0.2% by 
volume) before injecting evenly across the screened sections of the well using a jetting 
tool to remove mud and sediment from the producing formation and gravel pack; 
 



 Swabbing will continue after the product application; 
 



 Airlift pumping will commence after swabbing. During pumping, the drill pipe will be 
moved slowly, up and down, to achieve a swabbing action; and  
 



 If sand, silt, or mud persists from the screen section being cleaned, additional swabbing 
and pumping will be performed until the section is cleaned of such material. 



Final Reinjection Well Development 



 After the completion of initial development, a down-hole pump capable of producing 
approximately 200 gpm and its associated piping assembly will be installed;  
 



 The water produced during the final well development will also be discharged to on-site 
tanks.  It is assumed that three tanks will be necessary to contain the total development 
water.  The capacity of each tank will be approximately 20,000 gallons; 
 



 At regular intervals, the pump will be moved within the screen interval to change the flow 
patterns within the well and improve development; 
 



 During the final development pumping, the rate of sand production will be measured by 
the driller using a Rossum Centrifugal Sand Sampler when appropriate;  
 



 Development will continue until field parameters consisting of pH, temperature, turbidity, 
and conductivity become stable; the turbidity reading of 50 NTUs have been reached; or 
pumping has been conducted for a maximum of four hours.  Three readings within 10 
percent taken on a frequent basis will be used to determine stabilized field parameters; 
and 
 



 As per USEPA’s request the final stages of reinjection well development pumping will be 
performed as a limited duration step drawdown test in an effort assess the wells specific 
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capacity.  It is anticipated that a least two steps in the range of 30 and 60 gpm at up to 30 
minutes each will be performed.   



After completion of development pumping, the depth of the well will be measured to determine 
the amount of sediment deposited in the bottom. If the amount of sediment is greater than one 
foot, the sediment will be removed using a bailer. 



2.4 SITE SECURITY  



Prior to initiation of any intrusive activities, the site operational areas will be secured with 
temporary orange fencing (or equivalent).  Access/egress to the site will be limited to Amar 
Road, unless specific conditions arise that require access/egress to occur from Sunset Avenue.   



An assessment of site operational noise during drilling actives will be performed, and 
approximately eight-feet-high sound barrier will be deployed as necessary.  Sources of these 
devices will be identified and be readily available should site conditions warrant their use.  



2.5 REINJECTION PILOT STUDY 



2.5.1 Objective 



The objective of the pilot study is to demonstrate the viability of the reinjection well construction 
and aquifer for long-term full-scale discharge of treated PVOU SZ groundwater.  The reinjection 
pilot study will commence with a step test. The intent of the step test will be to inject water in a 
series of sequentially stepped reinjection rates beginning at 100 gpm and progressing to 400 
gpm at 100gpm increments at one-hour intervals.  If the step test data indicate that the capacity 
of the reinjection well exceeds 500 gpm, additional steps may be added to evaluate the 
maximum capacity of the reinjection well.  Conversely, if the step test data indicate the capacity 
of the reinjection well is less than 400 gpm, the increments and reinjection rates will be modified 
accordingly.  The final injection rate will be maintained for up to 24 hours. The final reinjection 
rate, assumed to be 400 gpm for the purposes of this work plan, will be determined in 
collaboration with the USEPA.   The series of stepped and limited duration constant injection 
rates will be hydraulically monitored at the nested triple completion piezometers, MW 6-10I, 
PMW-1 (the proposed PVOU IZ well not yet installed) if available and applicable, MW 6-18, MW 
6-19, MW 6-21, and S-05, and the injection well to evaluate aquifer responses to the reinjection 
test. 



Water for the reinjection testing will be obtained from a nearby fire hydrant.  Prior to initiation of 
testing, a permit will be obtained from the SGVWC.  In-line equipment such as valves, pressure 
gauges and flow meters will be selected to be compatible with expected flow rates and 
pressures associated with fire hydrant supply.  Pressure will be regulated using an inline 
reducer as necessary. 



2.5.2 Preparation/Equipment 



Figure 6 provides a conceptual schematic of the piping and instrumentation that will be installed 
from the fire hydrant to the reinjection well.  A flow meter provided by SGVWC will be installed at 
the fire hydrant for billing purposes.   This SGVWC-provided flow meter will be installed and 
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operated per SGVWC requirements. Flex hose or PVC piping will connected to the discharge of 
the SGVWC-provided flow meter and convey the fire hydrant water to the wellhead where a  
three-inch diameter schedule 80 PVC pipe (reinjection tubing) will be installed in the reinjection 
well to a depth of approximately 105 feet bgs (a depth of approximately five feet beneath the 
static water surface of approximately 100 feet bgs The reinjection tubing will be anchored at the 
wellhead using a fixed plate or equivalent stabilization to prevent it from shifting while 
maintaining a seal within the well casing to support the pressurized reinjection of water (if 
necessary).   The reinjection tubing will be instrumented with a valve to allow adjustment and 
shut-off of flow.   



A manual read pressure gauge will be placed on the three-inch diameter schedule 80 PVC 
reinjection tubing immediately before the tubing enters the reinjection well.  The pressure gauge 
will have a range of 0 to 200 pounds per square inch (psi) with an accuracy of 3% first 1/3 of 
scale, 2% middle 1/3 of scale, and 3% last 1/3 of scale. 



A second flow meter will be placed at the injection well to monitor injection flow and total volume 
injected during the pilot study.  This flow meter will be capable of monitoring injection flow rates 
and volumes from 50 to 500 gpm with an accuracy of +/- 2% of nominal flow.  The maximum 
operating pressure will be 150 psi or greater.   



A pressure transducer (non-vented, pressure rated for a depth of 25-75 feet with a resolution of 
0.01 feet) will be installed at a depth of approximately 25 feet below the water surface in each 
injection test piezometer and wells MW 6-10I, PMW-1, MW 6-18, MW 6-19, MW 6-21, and S-5 
(See Figure 2).  An additional pressure transducer will also be installed within the reinjection 
well (non-vented, pressure rated for a maximum depth of 328 feet with an accuracy of ± 0.164 
feet) will be installed at a depth of approximately 75 feet below the water surface). The wellhead 
water supply components will be connected to a nearby fire-hydrant. 



Each of the pressure transducers will be programmed to record at one-minute intervals for a 
period of time beginning at least 24 hours prior to test initiation.  The data loggers installed at 
the nested triple completion piezometer and reinjection well piezometer will be programmed to 
record at five-second intervals during the reinjection phase of the test.  A barometric pressure 
sensor will be located at or nearby the piezometers or reinjection well, and set to collect 
atmospheric pressure readings at approximately the same interval and for the same duration as 
the pressure transducers. 



2.5.3 Procedures 



An anticipated sequence of events is presented below: 



 Install the reinjection piping and instrumentation described in Section 2.5.2; 
 



 Program and install pressure transducers in the reinjection well, the reinjection pilot study 
piezometers, MW 6-10I, the  PMW-1 well(s) if available and applicable,  MW 6-18, MW 6-
19, MW 6-21, and S-5 (see Figure 2); 
 



 Program and install a barometric pressure sensor;  
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 Collect and record pre-test manual water-level measurements from the reinjection well, 
the reinjection pilot study piezometers, MW 6-10I, the PMW-1 well(s), MW 6-18, MW 6-
19, MW 6-21, and S-5 (see Figure 2); 



 Initiate reinjection - Begin pumping fire hydrant water into the reinjection well at 100 gpm.  
Record water levels by hand in reinjection well and reinjection pilot study nested triple 
completion piezometers as frequently as possible for first 30 minutes, approximately 
every five minutes during the next 30-miniute portion of the step-test  and at 
approximately 30 minute intervals afterwards; 



 To minimize (i) the safety risks associated with night work and working in public streets; 
and (ii) the public nuisance that would be created by implementing the necessary traffic 
control for numerous water level measurements over a 24-hour period,  pre-test and 
post-test manual water level measurements will only be collected from Wells MW 6-10I, 
PMW-1 if available and applicable, MW 6-18, MW 6-19, MW 6-21, and S-5 during 
daylight hours; 
 



 At approximately one-hour intervals – Increase injection rate by 100 gpm to a maximum 
of 400 gpm; and 



 The step test data will be reviewed by the project hydrogeologist. If the step test data 
indicate the capacity of the reinjection well is less than 400 gpm, the increments and 
reinjection rates will be modified accordingly.  If the decision is made to reinject water at 
rates significantly above 400 gpm or significantly below 100 gpm, it may be necessary to 
replace the flow meter and/or other piping and instrumentation at the reinjection well 
head.  These decisions will be made in the field by the project hydrogeologist. 



 
Conduct the constant rate test by injecting the fire hydrant water at a constant rate of 
approximately 400 gpm for up to approximately 24 hours. Cease injection after approximately 24 
hours of injection at 400 gpm.  Record water levels by hand in the reinjection well and the 
reinjection pilot study nested triple completion piezometers as frequently as possible for first 30 
minutes, every five minutes for the next 30 minutes, every 10 minutes for the second hour, then 
every hour for up to 12-hours during the recovery period. 



 
If the constant injection rate of 400 gpm cannot be sustained in the field due to supply issues, or 
other unforeseen problems, the maximum rate may be held constant for a shorter duration or at 
a lower yet sustainable rate for the duration of the pilot study. The pressure transducers will be 
left  in their respective wells until recovery has occurred to within approximately 90 percent of 
the pre-test conditions, or until  water levels do not change by more than 0.05 feet over the 
course of an hour (whichever occurs first). 



2.5.4 Documentation 



Activity documentation forms will be used to record daily field activities including, but not limited 
to, field observations, lithologic logs, well construction details, development activities, measured 
pumping/injection rates, development-related water-quality parameters, and water-level 
measurements.  Examples of these forms are provided in Appendix B. 
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Field personnel will maintain a daily logbook of field activities documenting field events.  The 
daily log will be recorded in a bound record book with numbered pages in ink, single line and 
initialed cross-outs and will include the following: 



 Date and time of starting work; 
 



 Weather conditions; 
 



 Names of field personnel conducting work; 
 



 Purpose of field activity; 
 



 Description of work area and sampling location; 
 



 Description of field activities, including any deviation from the work plan and reasons for 
such deviations; and 
 



 Relevant field observations. 



2.5.5 Equipment Decontamination 



Decontamination is required to prevent cross-contamination within a site or between sites.  The 
level of decontamination procedures required will vary depending upon the level of 
contamination anticipated or encountered on a site.  This procedure is meant to ensure that 
equipment used at the site does not bring contaminants to the site or remove contaminants from 
the site. 



Drill rigs, support vehicles, and associated drilling tools and equipment will be cleaned prior to 
arriving on-site, and cleaned again on-site (if necessary), prior to the commencement of drilling, 
to minimize the potential for cross-contamination.  Decontamination water will be stored in either 
a portable water tank or drums. 



All down-hole drilling equipment and associated tools will be cleaned prior to arrival at the site 
and between boreholes. All down-hole sampling equipment will be cleaned between samples 
by: 



 Scrubbing with potable water to remove soil particles; 
 



 Washing with a non-phosphate detergent; and 
 



 Rinsing with potable water. 



2.6 INVESTIGATION DERIVED WASTE DISPOSAL 



All investigation derived waste (IDW) will be temporarily contained, labeled and stored onsite in 
Department of Transportation (DOT)-approved containers.  Solid waste materials (i.e. cuttings) 
will be stored onsite separately from liquid waste materials (i.e. purge water, wash and 
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decontamination rinse water).  Field logs will include serial numbers of bins and tanks. All 
containers that are used to hold drilling-derived waste will be secured at the drill site by closing 
and securing the lids.  Waste water generated during purging or decontamination activities will 
be stored in 55-gallon drums or storage tanks onsite.  Drums, bins, and tanks will be labeled 
with date accumulation began, contents, and source.  



Solids, drilling mud (if applicable), and waste water will be characterized by collecting 
representative samples, as necessary, to determine disposal options.  Depending upon the size 
of the container, one sample may be sufficient for characterization, or several samples may be 
composited in the field.  Generally a minimum of one sample will be collected for each 10 cubic 
yards of solid waste, each roll-off bin, or tank for disposal of drilling wastes at an approved off-
site facility.  It is anticipated that each sample will be submitted for the following analyses: 



 VOCs by USEPA Method 8260B; 
 



 1,4-dioxane by USEPA Method 8260SIM; 
 



 Perchlorate by USEPA Method 314.0; 
 



 California Assessment Metals by USEPA Method 6010B/7471A; and 
 



 Total Petroleum Hydrocarbons by USEPA Method 8015B. 



Waste drilling mud samples (if applicable) submitted to the laboratory are expected to meet the 
requirements for acceptance at respective waste disposal or treatment facilities as non-
hazardous waste.  Copies of the waste manifests, laboratory data sheets, and chain-of-custody 
forms will be provided in a final report.   



It is anticipated that water decanted from drilling mud (if applicable) and equipment 
decontamination water will be removed from the storage containers using vacuum trucks and 
transported to an appropriate UTC-approved disposal facility, such as Crosby & Overton, Inc. in 
Long Beach, California, by a licensed hauler. At the disposal facility the water is treated and 
discharged under permit to the local publicly owned treatment works (POTW).  



Soil cuttings will be transported to a UTC-approved disposal facility, such as Class III Chiquita 
Canyon Landfill in Castaic, California, by a licensed hauler.  Personal protection equipment and 
refuse generated during the drilling activities will be containerized and disposed of as general 
waste off site.  



Hazardous wastes are not expected to be encountered onsite based on previous investigations 
in the area.  If encountered, hazardous waste water will be transported to a UTC-approved 
facility such as a Crosby & Overton facility in Long Beach, treated, and discharged under permit 
to the local POTW. If hazardous solid wastes are encountered, they will be transported to a 
UTC-approved Class I facility such as Clean Harbors, Buttonwillow Landfill in Kern County, 
California by a licensed hauler. 
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3.0 PILOT STUDY EVALUATION AND ANALYSIS 



The data collected during the reinjection well and piezometer installation and development, and 
the pilot reinjection study will be evaluated to determine design parameters for full-scale 
implementation of a reinjection well system for PVOU SZ Eastern Plume Early Action treated 
groundwater. Data from the PMW-1 well(s) will be considered as appropriate.   Lithological 
information, geophysical logs, pressure transducer data and flow rate readings will be discussed 
with the USEPA as information becomes available and as described in the preceding sections.  
Well lithologic logs, geophysical logs (PDF and ASCII) if applicable, pressure transducer data 
and flow rate readings (in spreadsheet format) will be provided to the USEPA upon completion 
of the field work and data download. 



3.1 DATA ORGANIZATION 



Pre-reinjection groundwater analytical results, lithologic logs, geophysical logs (if applicable), 
well-construction diagrams, well-development records, injection-rate logs, manual and 
automated (pressure transducer) water level measurements will be collected and organized for 
ease of interpretation.  Pressure transducer data will include the atmospheric/barometric data 
collected during testing.   



3.2 ANALYTICAL DATA 



Analytical results associated with the groundwater samples collected from the nested triple 
completion piezometers (and PMW-1 well(s) as appropriate) will be presented and discussed to 
document existing (pre-reinjection) site conditions. 



3.3 REINJECTION PERFORMANCE 



Data associated with the reinjection pilot study performance (including pre-test groundwater 
elevations, pilot test water reinjection rates and durations, reinjection well and aquifer responses 
to the pilot test water reinjection rates and durations, aquifer responses and potential influences 
(if any) to the movement of the PVOU SZ Eastern Plume from the reinjection, and implications 
for the design and implementation of the PVOU SZ Eastern Plume Early Action, as well as the 
full scale PVOU SZ Eastern Plume remedial design. 



3.4 HYDRAULIC TESTING ANALYSIS 



Data from the downhole pressure transducers will be analyzed using AQTESOLV (Hydrosolve, 
2008), following barometric pressure correction. Injection analysis is conducted in similar 
fashion to aquifer testing.   Using various solution-evaluation structures for step-drawdown test 
analysis, AQTESOLV will be used to fit theoretical parameterizations to the observed data 
collected in each well.    Each of the solutions utilized will provide an estimate for the aggregate 
aquifer transmissivity and storage.  These results when combined with the saturated aquifer 
thickness of the reinjection zone will be used to evaluate hydraulic conductivity and specific 
storage values. 
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4.0 COMMUNITY INVOLVEMENT 



UTC/Carrier will support USEPA’s community involvement efforts on this project in accordance 
with the USEPA’s Community Involvement Plan for the PVOU.  It is expected that at a minimum 
community involvement activities will include the following: 



 Notifying the City of La Puente, local residents, and other stakeholders of the field work at 
least one week prior to commencing field work; 



 Distributing flyers to local residents; and  



 Making flyers available at the work site. 
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5.0 REPORTING 



A Well Completion Report for the reinjection well and associated nested triple completion 
piezometers will be prepared and submitted to the USEPA following completion of the well 
installation, and well development activities.  This report will include the following: 



 A discussion of all field work including variances to this work plan; 
 



 Conclusions from the work performed; 
 



 A figure showing the location of the installed PVOU SZ reinjection well and nested triple 
completion piezometers; 
 



 As-built reinjection well/piezometers construction diagrams; 
 



 A copy of the boring log(s); 
 



 Copies of the geophysical logs (as applicable); and 
 



 Copies of the IDW laboratory analytical reports and chain-of-custody records.  



An Injection Pilot Study Report for the reinjection testing portion of the work will be prepared 
either under separate header or in conjunction with the Well Completion Report following 
completion of all field activities.  This report will include the following: 



 A discussion of all field work including variances to this work plan; 
 



 Presentation and discussion of the analytical results associated with the groundwater 
samples collected from the nested triple completion piezometers to document existing 
(pre-reinjection) site conditions;  
 



 Presentation and discussion of the reinjection pilot study performance data and results 
including: 
 



o Pre-test groundwater elevations; 
 



o Pilot test water reinjection rates and durations; 
 



o Reinjection well and aquifer responses to the pilot test water reinjection rates and 
durations; 



 
o Potential influences (if any) to the movement of the PVOU SZ Eastern Plume from 



the reinjection; and 
 



o Implications for the design and implementation of the PVOU SZ Eastern Plume 
Early Action. 
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 An evaluation of the hydraulic analysis of data collected during the pilot study; and 
 



 Conclusions and recommendations. 



Following USEPA’s approval of the final well installation and pilot test evaluation report, Tetra 
Tech will use the groundwater flow model to evaluate the potential long term influences, if any, 
of re-injection on the PVOU SZ Eastern Plume.  The results of this evaluation will be presented 
in a separate technical memorandum. 
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1.0    INTRODUCTION 
 



This Site-Specific Health and Safety Plan has been prepared as part of the remedial design in 



accordance with the Occupational Safety and Health Administration (OSHA) Hazardous Waste 



Operations and Emergency Response; Final Rule Standard 29 CFR 1910.120; and in accordance 



with Title 8 California Code of Regulations 5192. The purpose of this plan is to establish safe 



procedures and practices for Tetra Tech, Inc. personnel and Tetra Tech, Inc. subcontractors 



engaged in field activities associated with the interim remedy for the Puente Valley Operable Unit 



(PVOU).  



 
The scope of work, which is detailed in the document entitled Reinjection Well Installation and 
Pilot Study Work Plan, Puente Valley Operable Unit, Shallow Zone North of Puente Creek, 
Eastern Plume Early Action, San Gabriel Valley Superfund Site, Area 4, Los Angeles County, 
California, prepared by Tetra Tech, dated January 11, 2013. The objectives of the reinjection 
pilot study are to collect data that will be utilized to evaluate the following: 
 



 The appropriate number of reinjection wells that will be required for full scale reinjection 
of the treated PVOU SZ Eastern Plume Early Action treated effluent; 
 



 The appropriate spacing of additional reinjection wells associated with the PVOU SZ 
Eastern Plume Early Action; 
 



 The appropriate construction details (e.g.,  total depth and screen interval) of the PVOU 
SZ Eastern Plume Early Action reinjection wells; 
 



 The potential long-term influences (if any) on the movement of the PVOU SZ Eastern 
Plume that will result from the full scale reinjection of the PVOU SZ Eastern Plume Early 
Action treated effluent; and 
 



 The appropriate locations for wells to monitor the reinjection of PVOU SZ Eastern Plume 
Early Action treated effluent per Los Angeles Regional Water Quality Control Board 
(LARWQCB) Order No. R4-2007-19 General Waste Discharge Requirements for 
Groundwater Remediation at Petroleum Hydrocarbon Fuels and/or Volatile Organic 
Compound Impacted Sites (File No. 01-116), which embodies all the relevant regulations 
under the California Code of Regulations for recycling of water for groundwater recharge. 
 This order requires monitoring of changes in conditions within the treatment zone, 
defined for this application as the portion of the PVOU SZ in which reinjected water will 
migrate during the first five years of reinjection. 
 



The reinjection pilot study will be conducted at 13811 Amar Road in La Puente, California (the 
Site), which is the proposed location for the PVOU SZ Eastern Plume Early Action treatment 
facility.  Prior to conducting the reinjection pilot study, Tetra Tech will install a reinjection well 
and up to three piezometers, approximately 50 feet downgradient from the reinjection well to aid 
in the evaluation of the hydraulic response to groundwater reinjection at specific depth intervals. 











j:\utc\pvou\2013\health & safety\reinjection well\hasp reinjection well 20130123.doc      2               TETRA TECH 



The following types of work will be necessary to implement the remedy and are covered by this 
Health and Safety Plan: drilling and well construction, pilot testing, and groundwater monitoring. 
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2.0  PROJECT ORGANIZATION AND RESPONSIBILITY 
 



2.1  KEY PERSONNEL 



 



The following personnel and organizations are associated with the planned activities. The 



organizational structure will be reviewed and updated as necessary during the course of the 



project. 



 
Name/Title     Responsibility    Telephone 
 



United Technologies Corporation 
 
Bradley Barquest     UTC Contact    (248) 538-0190 
 



Tetra Tech 
 
Roy Marroquin     Operations Manager   (949) 809-5234 
Operations Manager 
 
Scott Parsons     Project Manager    (949) 809-5222 
Principal Engineer 
 
Don Lee       Task Manager    (949) 809-5220 
Senior Geologist          Cell (949) 351-2192 
 
Tom Field     Task Manager    (949) 809-5215 
Senior Geologist          Cell (951) 333-2853 
 
James Walker     Health & Safety Officer   (949) 809-5216 
Project Geologist     Irvine Office    Cell (323) 717-7554 
 
Willow Green     On-Site Safety Officer   (949) 809-5225 
Staff Geologist          Cell (626) 272-3178 
 
Michelle Gillie, CIH    Corporate Health & Safety   (832) 251-5189 
           Cell (610) 348-7197 



Subcontractor(s) 
 
____________________________________  Drilling Subcontractor   ___________________ 
 
 
____________________________________  Waste Disposal Subcontractor  ___________________ 



 
 
Subcontractors will be identified as work progresses and will be required to review, sign, and 
comply with these provisions of this Health and Safety Plan. Each of the personnel listed above 
who will be working in the field has 40 hours or more of OSHA health and safety training for 
hazardous waste sites, and first aid and CPR training.  



 



2.2  RESPONSIBILITIES OF KEY PERSONNEL 



 



On-Site Safety Officer - The On-Site Safety Officer (OSSO) is responsible for maintaining proper 



medical surveillance, providing hazard communication information, providing training in safe 
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operating procedures, and advising the project manager on any matters concerning the health 



and safety of employees or the public. The OSSO may be required to perform various types of 



area or personnel monitoring for purposes of verifying worker exposure and proper selection of 



Personal Protective Equipment (PPE). The OSSO will have the authority to change procedures 



and levels of protective clothing or to shut down operations. 



 



Project Manager - The Project Manager (PM) has the primary responsibility for the fulfillment of 



the terms of the contract. The PM must oversee operations and ensure that all legal and safety 



requirements are met. It is the duty of the PM to keep the project on schedule, within budget and 



to communicate with the client regarding the progress toward the specified goals. 



 



Site Supervisor - The site supervisor will maintain site security, oversee the field staff, and ensure 



compliance with all procedures (health and safety, decontamination, protective equipment, etc.). 



The site supervisor will act as a backup authority for changing levels of personal protection or 



shutting down operations in the absence of the OSSO. 



 



Health & Safety Officer - The health & safety officer will review the health and safety plan to see 



that all operations and equipment comply with OSHA Regulations 29 CFR 1910.120 "Hazardous 



Waste Operations and Emergency Response" and applicable parts of OSHA 29 CFR 1910 and 



1926. The health and safety officer is responsible for maintaining supplies of appropriate personal 



protection equipment for Tetra Tech staff, coordinating training as needed, and scheduling 



medical reviews. 



 



The health and safety protocols established in this plan are based on the site conditions and 



health and safety hazards known and/or anticipated to be present from available site data. This 



plan is intended solely for use during the proposed activities described in the site work plan. 



Specifications herein are subject to review and revision based on actual conditions encountered in 



the field during site activities. 



 



Before site operations begin all employees and subcontractors involved in these operations will 



have read and understood this site safety plan and all revisions made, and signed the Safety Plan 



Compliance Agreement included as Appendix A. 



 



2.3  VISITORS 



 



Visitors to the project work areas will be briefed on the hazards present at that location. Visitors 



entering the work zone shall comply with the provisions of this plan as well as relevant OSHA 



requirements for medical monitoring, training, and personal protection. Visitors must supply their 



own protective equipment. 



 



Visitors not adhering to the above mentioned requirements will be requested to leave the project 



work area. 
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3.0  SCOPE OF WORK 
 



The following types of work will be necessary to implement the interim remedy and are covered 
by this Health and Safety Plan: drilling and well construction, pilot testing, and groundwater 
monitoring. 



 
The health and safety hazards will vary with the type and the location of the activity associated 



with the remedy. The major safety/health hazards are anticipated to be: 



 



1) Exposure to chemical contaminated soil and groundwater; and 



2) Operation of drilling equipment.  



The primary chemicals of concern detected in groundwater at the PVOU include 1,1,1-TCA, TCE, 



PCE, 1,1-DCE, 1,4-dioxane, 1,1-DCA and perchlorate. A summary table of the primary chemicals 



of concern detected in the PVOU is included in Appendix B.  



 



The proposed wells will be completed within a vacant property in the City of La Puente, and 



therefore, traffic control will not be necessary. The proposed scope of work for this project will be 



completed during normal business hours (7 am to 5 pm) in most cases. Certain activities, e.g. pilot 



testing the injection well will be done over a 24-hour period. 



 



It is anticipated that the drilling and installation of the wells will involve the greatest potential for 



exposure to chemical hazards. The drilling methods will limit the exposure to chemical or vapor 



discharged from the borehole. Additional hazards associated with the drill rigs may be 



encountered during well construction. 



 



The sampling of groundwater may also present the potential for exposure to chemical hazards. 



Samplers will wear appropriate PPE to minimize exposure. The wells will be located substantially 



downgradient from source areas of the chemical hazards; therefore the potential for hazardous 



concentrations of VOCs in groundwater is anticipated to be low.  
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4.0  HAZARD EVALUATION 
 



The intent of this section is to identify and describe the chemical and physical hazards associated 



with project tasks, evaluate the risk from these hazards and present appropriate control measures 



for reducing or eliminating the hazard. 



 



4.1  CHEMICAL HAZARD REVIEW 



 



Chemicals that have been detected in the shallow zone at the mouth of the Puente Valley include 



PCE, TCE, 1,1-DCE, 1,1,1-TCA, 1,1-DCA, 1,4-Dioxane, and perchlorate. The chemicals possess 



various physical, chemical and toxicologic hazards including acute/chronic toxicity. Material Safety 



Data Sheets (MSDS) for these chemicals are included in Appendix B. 



 



Potential routes of exposure to the chemicals include dermal (skin and/or eye contact), inhalation 



and ingestion. The overall health hazard from exposure to the chemicals is uncertain for several 



reasons. Actual concentrations are variable, effects from low-level exposure to the mix of 



chemicals cannot be predicted, the length of potential exposure is unknown and the effect of 



personnel exposure by the drilling or testing operations may vary. Therefore, efforts will 



concentrate on characterizing and controlling periodic or continuous exposure to low levels of 



multiple chemicals. 



 



Tetra Tech’s Certified Industrial Hygienist used predictive modeling to determine the worst case 
airborne vapor exposure concentrations of target VOCs identified in the groundwater, using the 
maximum detected VOC concentrations in groundwater from the 2011 sampling event at the 
nearest upgradient wells (MW6-18, MW6-19).  The model was developed by Christopher 
Marlowe with Camp Dresser McKee and is referenced in several publications by the American 
Industrial Hygiene Association for use by health and safety professionals in hazardous waste 
site management.  
 
The predictive modeling shows that under a worst case scenario the predominant VOC vapors 
would be 1,1-DCE (42%), TCE (40%) and PCE (16%) and that it is highly unlikely that the 
lowest published exposure levels for these VOCs would be exceeded.  Based on this 
information, Level D personal protection equipment (which does not include respiratory 
protection) is appropriate for work in this environment. 
 



4.2  PHYSICAL HAZARD REVIEW 



 



Vehicular Traffic –No work will be done on public streets.  



 



Heavy Equipment - Caution must be taken when working around heavy equipment such as a 



forklift, backhoe, or drill rig. Rotating exposed parts may cause "struck-by" or "pinch point" type 



accidents. Also, moving the forklift, backhoe, or drill rig from one location to the other may 
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produce vehicular traffic and overhead problems. Tetra Tech site safety standard operating 



procedures and standard safety procedures during drilling are included in Appendix C.  



 



Heat Stress - Heat stress is a concern when workers are required to wear protective clothing 



and/or work in hot weather. However, heat stress is one of the most preventable hazards to 



workers. Appendix C-2 provides guidance for the recognition of and treatment for heat stress. The 



OSSO will be responsible for observing personnel for performance-related effects of heat, and for 



making the necessary adjustments in work/rest periods to maintain a safe body temperature. 



Liquids will be provided for site workers to replace lost body fluids. A Heat Illness Prevention 



Checklist is provided as Appendix H and is to be completed prior to each work day to determine 



the required amount of water to be provided onsite.  



 



Fire - Sparks can be generated by internal combustion engines or sharp contact between metal 



equipment parts and rocks. At least one 20 pound ABC fire extinguisher must be readily available 



at all times. Water and hoses should also be available while equipment is operating, even on 



concrete and asphalt. All field personnel should be aware of the location of the fire extinguisher 



and hoses. 



 



Underground Utilities – Underground utilities may be present in the proposed boring locations. 



Therefore, the boring locations will be outlined in white spray paint and Underground Service Alert 



(USA) will be called a minimum of 48 hours prior to drilling (1-800-662-2444). USA is a nationwide 



service provider that will alert companies with utilities in the vicinity of the boring location that 



underground work is being conducted. The utility companies will identify and mark their respective 



utilities in the vicinity of the proposed boring location. Appendix E provides a copy of a USA 



notification form.  



 



Overnight Work – After the installation of the reinjection well, pilot water injection testing will be 



done over a 24-hour period. To minimize the safety risk of working at night a security guard will be 



on Site and two Tetra Tech personnel will be onsite during night time. Portable lighting will also be 



provided and special care should be taken to avoid tripping hazards due to shadows and/or poor 



illumination. Reflective vests or clothing will be worn to make employees more visible during the 



night. 



 



Other - Caution must be exercised when operating the hot water high pressure washer (steam 



cleaner). Hot metal parts and heated water may cause skin burns, and the water jet may cause 



physical injury if sprayed directly at exposed skin. First aid kits will be used for minor burns. In 



addition, caution must be exercised when handling pressurized water hose and fittings connected 



to fire hydrant. Pressure gauges and relief valves will be used in the pressurized water 



connections.   
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4.3  TASK BY TASK RISK ANALYSIS 



 



The evaluation of hazards is based upon Tetra Tech's understanding of the site background 



information and anticipated risks posed by the various tasks.  



 



The table in Appendix F provides a summary of specific associated hazards and the protective 



measures to be implemented for each task in the PVOU area. Appendix B provides health and 



safety information for the various compounds that may be encountered during the project. 
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5.0  SITE CONTROL 



5.1  SITE ACCESS 



 



The work will be conducted on UTC-owned property. No access issues are anticipated.  



 



5.2  SAFE WORK PRACTICES 



 



Appendix C contains the Tetra Tech Site Standard Safety Procedures and Standard Safety 



Procedures for all on-site activities. 



 



5.3  SITE COMMUNICATION 



 



Communication links must be established and maintained between field team members and 



between the field team and local emergency contacts. Tetra Tech personnel will have a mobile 



telephone in the field at all times during well installation activities, development, sampling, and 



well testing activities. Calls can be made to or from the mobile telephone for information or 



emergency purposes. Field personnel will have emergency telephone numbers available in the 



field at all times. 



 



5.4  WORK ZONE DEFINITION 



 



During each project activity, the surrounding area will be divided into two work zones: the 



Exclusion Zone and Support Zone. Each work zone is discussed below. 



 



Exclusion Zone - The Exclusion Zone is the area where there is the most potential to cause harm 



to personnel in the performance of work activities. Entry into the Exclusion Zone requires the use 



of appropriate personal protective equipment. For purposes of this plan, the exclusion zone is 



defined as the area within 10 feet of the backhoe or drill rig, or the traffic lane in which the drill rig 



is operating. Sidewalk access near the operating drill rig will be restricted. During well purging and 



sampling and injection, the exclusion zone is defined as the area within 10 feet of the open well. 



The exclusion zone will be defined by cones, signs, and/or cordoned off with flagging.  



 



Support Zone - The Support Zone includes areas where the chance to encounter hazardous 



conditions is minimal. Because of information obtained during previous sampling stages, the 



hazard to personnel at the site is considered minimal. Standard Level D Personal protective 



equipment in this zone is required for protection against physical hazards. All areas, exclusive of 



the Exclusion Zone, shall be considered clean areas and within the Support Zone. 



 



Decontamination of equipment and personnel will be conducted within the Decontamination 



Corridor, that is, any area outside the Exclusion Zone. Modifications to the decontamination area 
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or procedures will be addressed on a task-specific basis and must meet approval from the Tetra 



Tech Health and Safety Officer. 
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6.0  AIR MONITORING REQUIREMENTS 
 



Air monitoring will be conducted during drilling and well construction to assess personnel 



exposure to airborne contaminants. Readings will be taken at representative points of operation 



and compared to established action levels. The frequency of readings may be adjusted as job 



conditions change but at a minimum will include at least one reading every half-hour during active 



work. 



 



The following section describes monitoring criteria, sampling locations, specific events that will 



require monitoring, and action levels for changes in PPE. Monitoring equipment will be calibrated 



according to manufacturer's specifications prior to start of work and as job conditions change. 



Calibration activities will be noted in the field notebook. 



 



6.1  PERSONAL MONITORING 



 



During drilling and construction of the monitoring and extraction wells, periodic monitoring of the 



air is required. Personal monitoring shall be conducted in the breathing zone and, if workers are 



wearing respiratory protective equipment, outside the facepiece. Sampling will be done with an 



emphasis on high-risk workers. However, the sampling strategy may change if the operation or 



tasks change or if the potential for exposure increases. 



 



Personal monitoring will focus on exposure to general volatile organic vapors and will be 



conducted via a photo ionization detector (PID). Monitoring of inorganic compounds will be 



conducted as discussed in Section 6.2. 



 



Air Monitoring Frequency 



 



1. Drilling Activities. Regular, periodic monitoring during drilling and installation of monitoring 



and extraction wells. Monitor breathing zone in work zone at least once every half-hour 



during active operations. 



 



Action Levels 



 



The following describes actions to be taken by site personnel based upon air monitoring results. 



 



1. Organic Gas and Vapor Monitoring with PID: 



 



 Action levels for protective equipment levels will be based upon PID readings taken within 



the breathing zone of Tetra Tech or subcontractor personnel. Background vapor levels will 



be established by taking three (3) independent PID readings, away from and upwind of the 



drill site over a five minute period. Readings will be taken randomly and will account for 
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variability due to wind dispersion. The following PPE levels will be used for the total organic 



vapor content of the air: 



 



   PID Reading  Action  



 



   0 - 1 ppm  Level D 



   Above Background 



 



   1 - 5 ppm  Level C 



   Above Background 



 



   > 5 ppm  Stop work and  



   Above Background  reassess. 



 



 These values are preliminary action levels established for PID monitoring. Adjustments to 



these values may be necessary to account for variables in site conditions, drilling location, 



and contaminants encountered. 



 



6.2  AMBIENT AIR SAMPLING 



 



Certain tasks may require monitoring of the general work area or site ambient conditions. The 



ambient monitoring for organic vapors shall be conducted via PID. Sustained readings above 



background by 1 ppm will be further evaluated with detector tube sampling of specific 



contaminants, as necessary. 



 



Sampling Criteria 



 



The following describes the conditions under which general ambient monitoring will be conducted 



and where compound specific sampling should occur. 



 



1. Site conditions: 



 a. Potential change in background levels due to new tasks, nearby activities, weather 



conditions, etc; and 



 b. One ppm above background level with PID. 



 



2. Health and safety observations: 



 a. Noticeable odors, eye, or respiratory irritation; and 



 b. Visual confirmation of presence of contaminants. 
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3. Site-specific activities: 



 a. Change in site activities, especially invasive procedures; and 



 b. Change in work location. 
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7.0  PERSONAL PROTECTIVE REQUIREMENTS 
 



This section describes the general requirements of the EPA-designated Levels of Protection (C-



D), and the specific levels of protection required for each task. 



 



7.1  LEVELS OF PROTECTION 



 



Personnel wear protective equipment when project activities involve known or suspected 



atmospheric contamination, when vapors, gases, or particulates may be generated by site 



activities, or when direct contact with skin-affecting substances may occur. Full face-piece 



respirators protect lungs, gastrointestinal tract, and face/eyes against airborne contaminants. 



Chemical-resistant clothing protects the skin from contact with skin-destructive and absorbable 



chemicals. 



 



The specific levels of protection and necessary components for each have been divided into 



categories according to the degree of protection afforded. 



 



Modifications of these levels are permitted and routinely employed during site work to maximize 



efficiency. The type of chemical protective ensemble will depend upon contaminants and degrees 



of contact.  



 



The Level of Protection selected is based upon the following: 



 



1. Type and measured concentration of the chemical substance in the ambient atmosphere 



and its toxicity; 



  



2. Potential for exposure to substances in air, splashes of liquids, or other direct contact with 



material due to work being done; and 



 



3. Knowledge of chemicals on site and properties such as toxicity, route of exposure, and 



contaminant matrix. 



 



In situations where the type of chemical, concentration, and possibilities of contact are not known, 



the appropriate Level of Protection must be selected based on professional experience and 



judgment until the hazards can be better identified. 



 



7.2  PERSONAL PROTECTIVE EQUIPMENT  



 



Personal protection equipment required for the levels of protection are described below: 
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Level D 
 



1. Work uniform; 



2. Boots with steel toe and shank; 



3. Safety glasses, with side shields; 



4. Hard hat; 



5. Work gloves;  



6. High Visibility Vest; and 



7. Hearing protection, as necessary. 
 
Modified Level D  
 
The addition of any or all of the following: 
  



1. Disposable chemical resistant clothing (Tyvek or Saranex) and/or splash apron; 



2. Disposable chemical resistant gloves (neoprene)*; and 



3. Disposable boot covers (PVC or Tyvek). 
 
Level C 
 



1. Air purifying NIOSH approved respirator with combination organic vapor/acid gas, and high 
efficiency particulate air (HEPA) [P100] cartridges; 



2. Disposable chemical resistant clothing (Tyvek or Saranex); 



3. Disposable chemical resistant outer gloves (neoprene)*; 



4. Disposable latex inner gloves; 



5. Boots with steel toe and shank; and 



6. Disposable boot covers* (PVC or Tyvek). 



* Duct tape outer gloves and boot covers to chemical resistant clothing. 
 



It is anticipated that most of the work will be done at Level D and Modified Level D. Therefore, 



Level A and B protection are not described above. 
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7.3  REASSESSMENT OF PROTECTION PROGRAM 



 



The Level of PPE shall be upgraded or downgraded based upon a change in site conditions or 



findings of investigations. When a significant change in site conditions occurs, the hazards will be 



reassessed. Some indicators for reassessment are: 



 



1. Commencement of a new work phase that begins at a different location of the site; 



2. Change in job tasks during a work phase; 



3. Change of season/weather; 



4. When temperature extremes limit the effectiveness of PPE; 



5. Contaminants other than those previously identified are encountered; 



6. Change in ambient levels of contaminants (see "Action Levels" described in Section 6.1); 



and 



7. Change in work scope that affects the degree of contact with contaminants. 



7.4  SPECIFIC LEVELS OF PROTECTION PLANNED FOR THE PVOU 



 



The level of protection planned for the completion of individual task assignments is presented 
below. Additionally, workers will be required to wear disposable face masks whenever mixing 
bentonite mud or cement grout. 



 



Specific Levels of Protection Planned for the Task Assignments. 
 
LEVEL OF PROTECTION 



 
TASK 



 
Level D Drilling and installation of groundwater 



monitor and/or extraction wells. Aquifer 
testing. 



   
Modified Level D Tasks may require protective coveralls 



and gloves (Level D modified) as 
determined by Site Safety Coordinator 
such as groundwater sampling. 



 
Level C Level C to be used as upgrade based 



upon criteria established in Section 7.3. 
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8.0  DECONTAMINATION PROCEDURES 
 



Decontamination involves the orderly and controlled removal of contaminants. Standard 



contamination control methods and decontamination sequences are presented in this section. All 



site personnel should minimize contact with contaminants in order to limit the need for extensive 



decontamination. 



 



Contamination control methods include using disposable coveralls (Tyvek or equivalent), gloves 



(disposable liner, neoprene or nitrile outer), shoe or boot covers; equipment covers (plastic bags 



or sheets); and avoiding contact with the contaminated material and surfaces where possible. 



 



8.1  PERSONNEL DECONTAMINATION 



 



Preliminary personnel decontamination will be done in the Support Zone. The following is a list of 



the equipment and procedures to follow for decontaminating personnel. 



 



Equipment: 



1. Waste containers; 



2. Pressure washer and water tank; 



3. Brushes; 



4. Detergent; 



5. Plastic sheeting; and 



6. Paper towels. 



 



Decontamination procedures: 



 



Level D 



 



1. Wash equipment and hands. 



 



Level D (modified) 



 



1. Remove boot covers and dispose in waste container; 



2. Wash off outer gloves and boots standing in pool; 



3. Remove outer gloves - dispose if damaged or visually contaminated; 
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4. Remove disposable outer garment - place in waste container; 



5. Remove boots, hard hat, safety glasses; and 



6. Remove inner disposable gloves and place in waste container. 



Level C  



 



1. Remove boot covers and dispose in waste container; 



2. Wash off outer gloves and boots; 



3. Remove outer gloves and dispose if damaged or visually contaminated; 



4. Remove disposable outer garment and place in waste container; 



5. Remove boots, hard hat, safety glasses; 



6. Remove inner disposable gloves and place in waste container; and 



7. Remove respirator and set aside for cleaning prior to reuse. 



 



8.2  EQUIPMENT/INSTRUMENTS 



 



Tools and small equipment will be decontaminated, as necessary, at the end of each sampling or 



drilling project or whenever they require additional cleaning. Prior to cleaning, equipment will be 



stored on plastic sheets in appropriate places on the drill rig and trucks. Personnel will wear 



protective clothing during decontamination of equipment equivalent to the Level of Protection 



required during the use of the equipment. 



 



All possible measures will be taken by personnel to prevent the contamination of any monitoring 



equipment. Instruments that cannot be easily decontaminated will be placed in a bag that allows 



for sample intake and exhaust. 



 



8.3  HEAVY EQUIPMENT 



 



Decontamination procedures  



 



High pressure heated water will be used, as necessary, to clean wheels, undercarriage, and 



upper structures of equipment. The Site Supervisor will determine the level of decontamination 



necessary, and will approve the decontamination procedure.  



 



The backhoe bucket and arm, drill bits, drill pipe, tools, and small equipment will be pressure 



cleaned with heated water, as necessary. Instruments will be wet wiped if contaminated. 
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9.0  EMERGENCY RESPONSE/CONTINGENCY PLAN 



 
This section describes contingencies and emergency planning procedures. All project related 



emergency incidents will be reported immediately to UTC.  



 



9.1  PRE-EMERGENCY PLANNING 



 



All employees will be trained in and reminded of provisions of the emergency response plan, 



communication systems, and evacuation routes during the site briefings. The plan will be 



reviewed and revised, as necessary to ensure that the plan is adequate and consistent with 



prevailing site conditions. 



 



9.2  PERSONNEL ROLES AND LINES OF AUTHORITY 



 



The Site Supervisor has primary responsibility for responding to and correcting emergency 



situations and for taking appropriate measures to ensure the safety of site personnel. Possible 



actions may involve evacuation of personnel from the site area, or shut down of operations. The 



Site Supervisor is additionally responsible for ensuring that corrective measures have been 



implemented, appropriate authorities notified, and follow-up reports completed. The OSSO will 



direct responses to any medical emergency.  



 



9.3 EMERGENCY RECOGNITION/PREVENTION 



 
Section 4.1, 4.2, and Appendix B identify the chemical and physical hazards of the project. 



Personnel will be familiar with techniques of hazard recognition from Health and Safety training 



and site-specific briefings. The OSSO is responsible for ensuring that PPE is available to 



personnel and utilized properly. 



 



9.4 EVACUATION ROUTES AND PROCEDURES 



 



In the event of an emergency that necessitates an evacuation, personnel will be expected to 



mobilize to a safe distance from the emergency. Personnel will remain at that area until an 



authorized individual provides further instructions. An evacuation route and mobilization area will 



be identified at each project location prior to starting the field activities. All personnel working at 



the project location will be informed of the evacuation route and mobilization place. 



 



The hospital route map and written directions are provided in Appendix F. This information will be 



included in each field mobilization notebook and will also be posted in plain view at each project 



site (i.e., window or dash board of Tetra Tech vehicle).  
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9.5  EMERGENCY CONTACTS/NOTIFICATION 



 



In the event of an emergency, personnel will take direction from the OSSO who will notify 



appropriate emergency organizations and coordinate activities. The Tetra Tech Project Manager 



will be immediately notified of any emergency. It will be the responsibility of the Tetra Tech Project 



Manager to notify the Project Manager of any emergencies that occur during the field work. 



 



9.6  DIRECTIONS TO HOSPITAL 



 



Hospital route maps and directions are included in Appendix F. The maps, directions, and hospital 



name, address, and phone number will included in each field mobilization notebook, the onsite 



copy of the Health and Safety Plan, and posted in plain view at the project site (e.g., window or 



dash board of the a Tetra Tech vehicle). 



 



The individual hospital route maps will include a map showing the locations of the project site and 



hospital, a written description of the driving directions from the project site to the hospital, and the 



street directions highlighted on the map from the project site to the hospital. The hospital route 



map will also include a written description of the project site address and nearby cross streets in 



order to provide clear and accurate directions for emergency personnel. The Site Supervisor will 



be responsible for verifying the driving directions on the hospital route map.  



 



9.7  EMERGENCY PROCEDURE 



 



Project related emergency events and procedures are summarized below. 



 



Emergency Medical Treatment Procedures 



 



Any person who becomes ill or injured in the Exclusion Zone must be decontaminated to the 



maximum extent possible. If the injury or illness is minor, decontamination will be completed and 



first aid administered prior to transport. If the patient's condition is serious, only partial 



decontamination will be completed (i.e., complete disrobing of the victim and redressing in clean 



coveralls or wrapping in a blanket). First aid will be administered while awaiting an ambulance or 



paramedics. All injuries and illnesses will be immediately reported to the Project Manager. 



 



Any person transported to a medical clinic or hospital for treatment will take the list of compounds 



that they may have been exposed to at the site (Appendix B). 



 
WorkCare Incident Intervention - 888.449.7787       
 
After the initial response (e.g., first aid, etc.) to an injury or illness has taken place, the incidence 
and details of the injury or illness must be properly reported and documented.  Incidences must 
be reported immediately to the Tetra Tech PM.  Within one (1) hour of occurrence but preferably 
as soon as possible, any occupational injury or illness must be reported to Corporate Health & 
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Safety at (832) 251-5189 or by cell at (610) 348-7197.  For incidents that are not life-threatening 
and if authorized by Corporate Health & Safety, the affected employee may contact WorkCare 
Incident Intervention for guidance on first aid and medical treatment.  WorkCare may direct the 
affected employee to a Chartis (workers compensation insurer)-authorized clinic for further 
evaluation of a work-related injury or illness.  The authorized doctor offices or clinics have agreed 
to accept workers compensation patients without an appointment.   
 
The Incident Report Form must be completed by the PM and submitted to the Corporate Health & 
Safety within 24 hours of the event.  The applicable Supplemental Forms A, B, or C must be 
submitted within 72 hours of the incident.  A copy of these forms will be maintained in the Tetra 
Tech Health and Safety Manual at the Site.  It should be noted that “near misses” as well as 
actual injuries and illnesses should be reported.  By identifying near miss situations, possible 
recommendations for preventing a recurrence can be made. 
 
Any vehicle used to transport contaminated personnel will be cleaned as necessary. 
 
Heat Stress 
 
Thermal stress due to excessive heat may occur due to extremes of temperature, workloads, and 



personal protective equipment. Appendix D describes recognition and treatment of heat stress. 



 



Fires 



 



Contact the local fire department via the 911 operator. If fire appears to be the result of a chemical 



reaction (i.e. VOCs), use water only. Keep at a safe distance in the event of flare-up, sparking, or 



explosion. If possible, move equipment and any flammables away from fire area. Use respiratory 



protection when extinguishing any fire involving chemicals. 



 



Weather Related Emergencies 



 



Drilling shall not be conducted during severe weather accompanied by high winds or lightning. In 



the event of severe weather, stop work, secure all equipment (i.e., lower drilling mast) and leave 



site. 



 



Spill or Leaks 



 



In the event of a spill or a leak, site personnel will perform the following tasks: 



 



1. Inform the Site Supervisor immediately; 



2. Locate the source of the spillage and stop the flow if it can be done safely; 



3. Begin containment and recovery of the spilled materials, if this can be done safely; and 
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4. Inform the Project Manager as soon as practicable of the nature, extent and type of spill 



along with a description of the actions taken (i.e., stopped flow, spill containment, etc.). 



 



9.8  FIRST AID AND EMERGENCY EQUIPMENT   



 



The Site Supervisor is responsible for maintaining the following first aid and emergency 



equipment.  



 



1. First aid kit; 



2. Emergency eye wash kit; 



3. Fire extinguisher; 



4. Potable water; and 



5. Mobile phone. 



 



All field personnel should be informed of the location of the first aid and emergency equipment 



prior to beginning the field activities. In addition, any visitors to the project site should also be 



informed of the location of the first aid and emergency equipment. 
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10.0  TETRA TECH EMPLOYEE EDUCATION AND TRAINING 
 



10.1  GENERAL HEALTH AND SAFETY 



 



Tetra Tech project personnel have completed formal health and safety training in accordance with 



29 CFR Part 1910.129(e). 



 



10.2  SITE-SPECIFIC TRAINING 



 



Project personnel will be provided with site-specific training for the potential hazards and control 



measures at the work site. On-site personnel will be instructed on the contents of the Health and 



Safety Plan, names of qualified first-aid providers and the OSSO, location of first-aid equipment, 



procedures to be used in contacting emergency response personnel, location of emergency 



equipment, evacuation procedures to follow in case of emergency and principles of personal 



hygiene.  



 



On-site personnel will be made aware of the chemicals that may be encountered during the 



investigation. Information will include potential routes of exposure, protective clothing to be worn 



and precautionary measures to be taken. Personnel will be informed of the signs and symptoms 



of chemical exposure and heat stress. 



 



Prior to working at the site, a pre-work meeting will be held to discuss the content of this plan, 



specific site requirements and responsibilities of site members. At a minimum, weekly tailgate 



health and safety meetings will be conducted with site personnel to refresh them on the contents 



of this plan, site specific requirements and responsibilities of the site members. Site personnel will 



be required to sign the HASP compliance form (Appendix A) and weekly tailgate health and safety 



forms. 



 



A tailgate health and safety meeting will be conducted with all visitors to the project site who enter 



the work zone area. The tailgate health and safety meeting will discuss the content of this plan, 



specific site requirements and responsibilities of site members. Visitors will be required to sign the 



tailgate health and safety form, thereby acknowledging the potential risks present at the project 



site, prior to entering the work zone area.  
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11.0  MEDICALSURVEILLANCE PROGRAM 
 



On-site Tetra Tech personnel involved with this project participate in a medical surveillance 



program in accordance with 29 CFR Part 1910.120(f). Personnel found to have medical 



conditions which could directly or indirectly be aggravated by exposure to chemical substances 



within the work environment or physical demands of the job are informed by the consulting 



physician of their condition and any restrictions in their activities. Additionally, each employee is 



evaluated to determine if they are physically able to perform work while using respiratory 



protective equipment in compliance with 29 CFR Part 1910.134. 



 



Subcontractor personnel involved with this project are required to participate in a medical 



surveillance program in accordance with 29 CFR Part 1910.120(f).  
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APPENDIX A 



 



SAFETY PLAN COMPLIANCE AGREEMENT 
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SAFETY PLAN COMPLIANCE AGREEMENT 
 
 



I, ______________________________ (print name), have received a copy of the Safety Plan 



for the Puente Valley Operable Unit project for reinjection well and piezometer well 



activities (including: installation, development, sampling, water injection testing, etc.). I 



have read the plan, understand it and agree to comply with all of its provisions. I understand 



that I could be prohibited from working on the project for violating any of the safety requirements 



specified in the plan. 
 
 
 
Signed: 
 
 
 
 
_______________________________________ ____________________________ 
(Signature)       (Date) 
 
 
Firm: ____________________________________________ 
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APPENDIX B 



 



CHEMICAL SUMMARY TABLE 



MATERIAL SAFETY DATA SHEETS 











APPENDIX B



SUMMARY OF CHEMICAL EXPOSURE LIMITS, CONCENTRATIONS, 



EXPOSURE ROUTES, AND SYMPTOMS OF EXPOSURE



PUENTE VALLEY OPERABLE UNIT



CHEMICAL               CAS NUMBER EXPOSURE LIMIT
(1)



MAX GW 



CONCENTRATION 



(µg/l)



EXPOSURE 



ROUTES
SYMPTOMS OF EXPOSURE AND OTHER INFORMATION 



1,1,1-Trichloroethane (1,1,1-TCA) Ca
(2)



 REL = 350 ppm 10



71-55-6 PEL = 350 ppm



1,1-Dichloroethane (1,1-DCA) PEL = 100 ppm 50



75-34-3 



1,1-Dichloroethylene (1,1-DCE) REL, PEL = none 1,300



75-35-4



1,4-Dioxane Ca
(2)



 REL = 1 ppm 100



123-91-1



Trichloroethylene (TCE) Ca
(2)



700



79-01-6 PEL = 100 ppm



Tetrachloroethylene (PCE)  Ca
(2)



65



127-18-4 PEL = 100 ppm 



OTHER CHEMICALS



Ammonium Perchlorate N.A 10



7790-98-9



NOTES:



(1)  PEL = OSHA Permissible Exposure Limit (Time weighted average during any 8-hr. work shift of a 40-hr. work week); 



REL = NIOSH Recommended Exposure Limit (Time Weighted Average for 10-hour work day, 40-hour work week).



STEL = short-term exposure limit (a 15 minute exposure not to be exceeded at any time during the work day); 



(2)  NIOSH, occupational carcinogen, recommend that occupational exposure be limited to lowest feasible concentration through the use of respiratory protection.



N.A. =  Not available



REFERENCES: NIOSH Pocket Guide to Chemical Hazards, updated 2001-2 NIOSH web page.



VOLATILE ORGANIC COMPOUNDS (VOCs)



Irritation eyes, skin, throat; dizziness, headache, nausea, dyspnea (breathing difficulty); liver, kidney 



distrubance; pneumonitis; [potential occupational carcinogen].



Irritation to eyes, skin, nose, throat and respiratory system; nausea; flush face, neck; dizziness, 



incoordination; headache drowsiness; skin redness (erythema); liver damage, (potential occupational 



carcinogen).



Irritation eyes, skin; headace, lassitude (weakness, exhaustion), central nervous system depression, poor 



equilibrium; dermatitis; cardiac arrhythmias; liver damage.



Ingestion, skin 



absorption,  skin 



and/or eye contact



Inhalation, 



ingestion, skin 



and/or eye contact



Irritation eyes, corneal opacity; central nervous system depression; nausea, vomiting; dermatitis; liver, 



kidney, cardiovascular system damage; [potential occupational carcinogen]. 



Irritates Mucous membranes of nose, throat and eye; dermal irritation.



Irritation to eyes and skin; headache, visual disturbance, lassitude (weakness, exhaustion), dizziness, 



tremor, drowsiness, nausea, vomiting; dermatitis; cardiac arrhythmia, parethesia; liver injury; (potential 



occupational carcinogen).



Irritation eyes, skin, nose, throat; drowsiness, headache; nausea, vomitting; liver damage; kidney failure; 



[potential occupational carcinogen].
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Material Safety Data Sheet
1,1,1-Trichloroethane MSDS



Section 1: Chemical Product and Company Identification



Product Name: 1,1,1-Trichloroethane



Catalog Codes: SLT4180, SLT2167, SLT3460



CAS#: 71-55-6



RTECS: KJ2975000



TSCA: TSCA 8(b) inventory: 1,1,1-Trichloroethane



CI#: Not available.



Synonym:  



Chemical Formula: CH3CCl3



Contact Information:



Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396



US Sales: 1-800-901-7247
International Sales: 1-281-441-4400



Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



{1,1,1-}Trichloroethane 71-55-6 100



Toxicological Data on Ingredients: 1,1,1-Trichloroethane: ORAL (LD50): Acute: 9600 mg/kg [Rat]. 6000 mg/kg [Mouse].
DERMAL (LD50): Acute: 15800 mg/kg [Rabbit]. VAPOR (LC50): Acute: 18000 ppm 4 hour(s) [Rat].



Section 3: Hazards Identification



Potential Acute Health Effects:
Very hazardous in case of eye contact (irritant), of ingestion. Hazardous in case of skin contact (irritant, permeator), of
inhalation. Inflammation of the eye is characterized by redness, watering, and itching.



Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available. The substance is toxic to lungs, the nervous system, liver, mucous membranes.
Repeated or prolonged exposure to the substance can produce target organs damage.



Section 4: First Aid Measures



Eye Contact:





http://www.sciencelab.com/
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Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Do not use an eye ointment. Seek medical attention.



Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an
emollient. If irritation persists, seek medical attention. Wash contaminated clothing before reusing.



Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.



Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do not induce vomiting. Loosen tight clothing such as a collar, tie, belt or waistband. If the victim is not breathing, perform
mouth-to-mouth resuscitation. Seek immediate medical attention.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: May be combustible at high temperature.



Auto-Ignition Temperature: 537°C (998.6°F)



Flash Points: Not available.



Flammable Limits: LOWER: 7.5% UPPER: 12.5%



Products of Combustion: These products are carbon oxides (CO, CO2), halogenated compounds.



Fire Hazards in Presence of Various Substances: Slightly flammable to flammable in presence of oxidizing materials, of
acids, of alkalis.



Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available. Slightly explosive to explosive in presence of oxidizing materials, of acids, of
alkalis.



Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.



Special Remarks on Fire Hazards: Not available.



Special Remarks on Explosion Hazards: Not available.



Section 6: Accidental Release Measures



Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.



Large Spill:
Absorb with an inert material and put the spilled material in an appropriate waste disposal. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.



Section 7: Handling and Storage



Precautions:
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Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk, evaporate the residue under
a fume hood. Ground all equipment containing material. Do not ingest. Do not breathe gas/fumes/ vapour/spray. In case
of insufficient ventilation, wear suitable respiratory equipment If ingested, seek medical advice immediately and show the
container or the label. Avoid contact with skin and eyes



Storage:
Keep container dry. Keep in a cool place. Ground all equipment containing material. Keep container tightly closed. Keep in a
cool, well-ventilated place. Combustible materials should be stored away from extreme heat and away from strong oxidizing
agents.



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.



Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits:
TWA: 350 STEL: 440 CEIL: 440 (ppm) from ACGIH (TLV) [1995] TWA: 1900 STEL: 2460 CEIL: 2380 (mg/m3) from ACGIH
[1995]Consult local authorities for acceptable exposure limits.



Section 9: Physical and Chemical Properties



Physical state and appearance: Liquid.



Odor: Not available.



Taste: Not available.



Molecular Weight: 133.41 g/mole



Color: Not available.



pH (1% soln/water): Not available.



Boiling Point: 74.1°C (165.4°F)



Melting Point: -32.5°C (-26.5°F)



Critical Temperature: Not available.



Specific Gravity: 1.3376 (Water = 1)



Vapor Pressure: 100 mm of Hg (@ 20°C)



Vapor Density: 4.6 (Air = 1)



Volatility: Not available.



Odor Threshold: 400 ppm



Water/Oil Dist. Coeff.: The product is equally soluble in oil and water; log(oil/water) = 0



Ionicity (in Water): Not available.



Dispersion Properties: Not available.



Solubility: Very slightly soluble in cold water.
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Section 10: Stability and Reactivity Data



Stability: The product is stable.



Instability Temperature: Not available.



Conditions of Instability: Not available.



Incompatibility with various substances: Not available.



Corrosivity: Non-corrosive in presence of glass.



Special Remarks on Reactivity: Not available.



Special Remarks on Corrosivity: Not available.



Polymerization: No.



Section 11: Toxicological Information



Routes of Entry: Dermal contact. Eye contact. Inhalation. Ingestion.



Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 6000 mg/kg [Mouse]. Acute dermal toxicity (LD50): 15800 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50):
18000 ppm 4 hour(s) [Rat].



Chronic Effects on Humans: The substance is toxic to lungs, the nervous system, liver, mucous membranes.



Other Toxic Effects on Humans:
Very hazardous in case of ingestion. Hazardous in case of skin contact (irritant, permeator), of inhalation.



Special Remarks on Toxicity to Animals: Not available.



Special Remarks on Chronic Effects on Humans: Detected in maternal milk in human.



Special Remarks on other Toxic Effects on Humans: Not available.



Section 12: Ecological Information



Ecotoxicity: Not available.



BOD5 and COD: Not available.



Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.



Toxicity of the Products of Biodegradation: The products of degradation are more toxic.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:



Section 14: Transport Information



DOT Classification: CLASS 6.1: Poisonous material.



Identification: : 1,1,1-Trichloroethane : UN2831 PG: III
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Special Provisions for Transport: Not available.



Section 15: Other Regulatory Information



Federal and State Regulations:
Pennsylvania RTK: 1,1,1-Trichloroethane Massachusetts RTK: 1,1,1-Trichloroethane TSCA 8(b) inventory: 1,1,1-
Trichloroethane SARA 313 toxic chemical notification and release reporting: 1,1,1-Trichloroethane CERCLA: Hazardous
substances.: 1,1,1-Trichloroethane



Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).



Other Classifications:



WHMIS (Canada): CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC).



DSCL (EEC):
R38- Irritating to skin. R41- Risk of serious damage to eyes.



HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 1



Reactivity: 0



Personal Protection: h



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 1



Reactivity: 0



Specific hazard:



Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.



Section 16: Other Information



References: Not available.



Other Special Considerations: Not available.



Created: 10/10/2005 08:31 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
1,1-Dichloroethane MSDS



Section 1: Chemical Product and Company Identification



Product Name: 1,1-Dichloroethane



Catalog Codes: SLD3280



CAS#: 75-34-3



RTECS: KI0175000



TSCA: TSCA 8(b) inventory: 1,1-Dichloroethane



CI#: Not available.



Synonym:  



Chemical Name: 1,1-Dichloroethane



Chemical Formula: C2-H4-Cl2



Contact Information:



Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396



US Sales: 1-800-901-7247
International Sales: 1-281-441-4400



Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



{1,1-}Dichloroethane 75-34-3 100



Toxicological Data on Ingredients: 1,1-Dichloroethane: ORAL (LD50): Acute: 725 mg/kg [Rat].



Section 3: Hazards Identification



Potential Acute Health Effects: Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation.



Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified 2 (Reasonably anticipated.) by NTP. A4 (Not classifiable for human or animal.) by
ACGIH. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY:
Classified Development toxin [POSSIBLE]. The substance is toxic to kidneys, lungs, liver, central nervous system (CNS).
Repeated or prolonged exposure to the substance can produce target organs damage.



Section 4: First Aid Measures



Eye Contact: Check for and remove any contact lenses. Do not use an eye ointment. Seek medical attention.



Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an
emollient. If irritation persists, seek medical attention. Wash contaminated clothing before reusing.





http://www.sciencelab.com/
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Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical
attention.



Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do not induce vomiting. Examine the lips and mouth to ascertain whether the tissues are damaged, a possible indication that
the toxic material was ingested; the absence of such signs, however, is not conclusive. Loosen tight clothing such as a collar,
tie, belt or waistband. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek immediate medical attention.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: Flammable.



Auto-Ignition Temperature: 458°C (856.4°F)



Flash Points: CLOSED CUP: -17°C (1.4°F). OPEN CUP: -6°C (21.2°F).



Flammable Limits: LOWER: 5.6% UPPER: 11.4%



Products of Combustion: These products are carbon oxides (CO, CO2), halogenated compounds.



Fire Hazards in Presence of Various Substances: Not available.



Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.



Fire Fighting Media and Instructions:
Flammable liquid. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam, water spray or fog.



Special Remarks on Fire Hazards: Not available.



Special Remarks on Explosion Hazards: Not available.



Section 6: Accidental Release Measures



Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.



Large Spill:
Flammable liquid. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or confined
areas; dike if needed. Eliminate all ignition sources. Be careful that the product is not present at a concentration level above
TLV. Check TLV on the MSDS and with local authorities.



Section 7: Handling and Storage



Precautions:
Keep locked up Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do
not ingest. Do not breathe gas/fumes/ vapour/spray. Wear suitable protective clothing In case of insufficient ventilation, wear
suitable respiratory equipment If ingested, seek medical advice immediately and show the container or the label. Avoid contact
with skin and eyes Keep away from incompatibles such as oxidizing agents, alkalis.
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Storage:
Flammable materials should be stored in a separate safety storage cabinet or room. Keep away from heat. Keep away from
sources of ignition. Keep container tightly closed. Keep in a cool, well-ventilated place. Ground all equipment containing
material. A refrigerated room would be preferable for materials with a flash point lower than 37.8°C (100°F).



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.



Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits:
TWA: 100 STEL: 250 (ppm) from ACGIH (TLV) [1999] TWA: 100 (ppm) from OSHA (PEL) Australia: TWA: 200 (ppm) Consult
local authorities for acceptable exposure limits.



Section 9: Physical and Chemical Properties



Physical state and appearance: Liquid. (Oily liquid.)



Odor: Chloroform like odor (Slight.)



Taste: Not available.



Molecular Weight: 98.96 g/mole



Color: Colorless.



pH (1% soln/water): Not available.



Boiling Point: 57.3°C (135.1°F)



Melting Point: -96.9°C (-142.4°F)



Critical Temperature: 261.5°C (502.7°F)



Specific Gravity: 1.175 (Water = 1)



Vapor Pressure: 180 mm of Hg (@ 20°C)



Vapor Density: 3.44 (Air = 1)



Volatility: Not available.



Odor Threshold: 120 ppm



Water/Oil Dist. Coeff.: Not available.



Ionicity (in Water): Not available.



Dispersion Properties:
Partially dispersed in diethyl ether. See solubility in water, diethyl ether.



Solubility: Partially soluble in diethyl ether.



Section 10: Stability and Reactivity Data
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Stability: The product is stable.



Instability Temperature: Not available.



Conditions of Instability: Not available.



Incompatibility with various substances: Reactive with oxidizing agents, alkalis.



Corrosivity: Corrosive in presence of aluminum.



Special Remarks on Reactivity: Not available.



Special Remarks on Corrosivity: Will attack some forms of plastic and rubber



Polymerization: No.



Section 11: Toxicological Information



Routes of Entry: Absorbed through skin. Eye contact. Inhalation. Ingestion.



Toxicity to Animals: Acute oral toxicity (LD50): 725 mg/kg [Rat].



Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified 2 (Reasonably anticipated.) by NTP. A4 (Not classifiable for human or animal.) by
ACGIH. DEVELOPMENTAL TOXICITY: Classified Development toxin [POSSIBLE]. The substance is toxic to kidneys, lungs,
liver, central nervous system (CNS).



Other Toxic Effects on Humans: Hazardous in case of skin contact (irritant), of ingestion, of inhalation.



Special Remarks on Toxicity to Animals: Not available.



Special Remarks on Chronic Effects on Humans: Not available.



Special Remarks on other Toxic Effects on Humans: Not available.



Section 12: Ecological Information



Ecotoxicity: Not available.



BOD5 and COD: Not available.



Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.



Toxicity of the Products of Biodegradation: The products of degradation are as toxic as the product itself.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:



Section 14: Transport Information



DOT Classification:
CLASS 3: Combustible liquid with a flash point greater than 37.8C (100F). Marine pollutant



Identification: : 1,1-Dichloroethane : UN2362 PG: II



Special Provisions for Transport: Not available.
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Section 15: Other Regulatory Information



Federal and State Regulations:
California prop. 65 (no significant risk level): 1,1-Dichloroethane California prop. 65: This product contains the following
ingredients for which the State of California has found to cause cancer which would require a warning under the statute: 1,1-
Dichloroethane Rhode Island RTK hazardous substances: 1,1-Dichloroethane Pennsylvania RTK: 1,1-Dichloroethane Florida:
1,1-Dichloroethane Minnesota: 1,1-Dichloroethane Massachusetts RTK: 1,1-Dichloroethane New Jersey: 1,1-Dichloroethane
New Jersey spill list: 1,1-Dichloroethane TSCA 8(b) inventory: 1,1-Dichloroethane TSCA 8(a) PAIR: 1,1-Dichloroethane TSCA
8(d) H and S data reporting: 1,1-Dichloroethane: June 1999 TSCA 12(b) one time export: 1,1-Dichloroethane SARA 313 toxic
chemical notification and release reporting: 1,1-Dichloroethane: 1% CERCLA: Hazardous substances.: 1,1-Dichloroethane:
1000 lbs. (453.6 kg)



Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.



Other Classifications:



WHMIS (Canada):
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F). CLASS D-2B: Material causing other toxic effects
(TOXIC).



DSCL (EEC):
R11- Highly flammable. R22- Harmful if swallowed. R37/38- Irritating to respiratory system and skin. R41- Risk of serious
damage to eyes. R52- Harmful to aquatic organisms.



HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 3



Reactivity: 0



Personal Protection: h



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 3



Reactivity: 0



Specific hazard:



Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.



Section 16: Other Information



References: Not available.



Other Special Considerations: Not available.



Created: 10/09/2005 05:07 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
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lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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MATERIAL SAFETY DATA SHEET 



 
1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION  



 
 



MATHESON TRI-GAS, INC.  Emergency Contact: 
150 Allen Road Suite 302  CHEMTREC 1-800-424-9300 
Basking Ridge, New Jersey 07920  Calls Originating Outside the US: 
Information: 1-800-416-2505  703-527-3887 (Collect Calls Accepted) 
 
SUBSTANCE: VINYLIDENE CHLORIDE 
 
TRADE NAMES/SYNONYMS: 
MTG MSDS 239; 1,1-DICHLOROETHENE; 1,1-DICHLOROETHYLENE; VDC; VINYLIDENE 
CHLORIDE MONOMER; VINYLIDENE DICHLORIDE; VINYLIDENE CHLORIDE, INHIBITED; 
RCRA U078; UN 1303; C2H2CL2; MAT25070; RTECS KV9275000 
 
CHEMICAL FAMILY: halogens 
 
CREATION DATE: Jan 24 1989 
REVISION DATE: Dec 11 2008 



 
2. COMPOSITION, INFORMATION ON INGREDIENTS  



 
 



COMPONENT: VINYLIDENE CHLORIDE 
CAS NUMBER: 75-35-4 
PERCENTAGE: >99.9 
 
COMPONENT: 4-METHOXYPHENOL 
CAS NUMBER: 150-76-5 
PERCENTAGE: 0.02000 



 
3. HAZARDS IDENTIFICATION  



 
 



NFPA RATINGS (SCALE 0-4):  HEALTH=2  FIRE=4  REACTIVITY=2 
 
EMERGENCY OVERVIEW: 
COLOR: colorless 
PHYSICAL FORM: volatile liquid 
ODOR: faint odor, sweet odor 
MAJOR HEALTH HAZARDS: harmful if swallowed, respiratory tract irritation, skin irritation, eye 
irritation, central nervous system depression 
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PHYSICAL HAZARDS: Flammable liquid and vapor. Vapor may cause flash fire. May polymerize. 
Containers may rupture or explode. May form peroxides during prolonged storage. 
 
POTENTIAL HEALTH EFFECTS: 
INHALATION: 
SHORT TERM EXPOSURE: irritation, symptoms of drunkenness, lung congestion, liver damage, 
convulsions 
LONG TERM EXPOSURE: kidney damage, tumors 
SKIN CONTACT: 
SHORT TERM EXPOSURE: irritation (possibly severe) 
LONG TERM EXPOSURE: same as effects reported in short term exposure 
EYE CONTACT: 
SHORT TERM EXPOSURE: irritation (possibly severe), eye damage 
LONG TERM EXPOSURE: same as effects reported in short term exposure 
INGESTION: 
SHORT TERM EXPOSURE: symptoms of drunkenness, liver damage 
LONG TERM EXPOSURE: same as effects reported in short term exposure 



 
4. FIRST AID MEASURES  



 
 



INHALATION: If adverse effects occur, remove to uncontaminated area. Give artificial respiration if not 
breathing. Get immediate medical attention. 
 
SKIN CONTACT: Wash skin with soap and water for at least 15 minutes while removing contaminated 
clothing and shoes. Get medical attention, if needed. Thoroughly clean and dry contaminated clothing and 
shoes before reuse. 
 
EYE CONTACT: Flush eyes with plenty of water for at least 15 minutes. Then get immediate medical 
attention. 
 
INGESTION: If a large amount is swallowed, get medical attention. 



 
5. FIRE FIGHTING MEASURES  



 
 



FIRE AND EXPLOSION HAZARDS: Severe fire hazard. The vapor is heavier than air. Vapors or gases 
may ignite at distant ignition sources and flash back. Vapor/air mixtures are explosive above flash point. 
Containers may rupture or explode if exposed to heat. 
 
EXTINGUISHING MEDIA: alcohol-resistant foam, carbon dioxide, regular dry chemical, water 
 
Large fires: Use alcohol-resistant foam or flood with fine water spray. 
 
FIRE FIGHTING: Move container from fire area if it can be done without risk. Cool containers with water 
spray until well after the fire is out. Stay away from the ends of tanks. For fires in cargo or storage area: Cool 
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containers with water from unmanned hose holder or monitor nozzles until well after fire is out. If this is 
impossible then take the following precautions: Keep unnecessary people away, isolate hazard area and deny 
entry. Let the fire burn. Withdraw immediately in case of rising sound from venting safety device or any 
discoloration of tanks due to fire. For tank, rail car or tank truck: Evacuation radius: 800 meters (1/2 mile). 
Do not attempt to extinguish fire unless flow of material can be stopped first. Flood with fine water spray. 
Do not scatter spilled material with high-pressure water streams. Cool containers with water spray until well 
after the fire is out. Apply water from a protected location or from a safe distance. Avoid inhalation of 
material or combustion by-products. Stay upwind and keep out of low areas. Water may be ineffective. 
 
FLASH POINT: 14 F (-10 C) 
LOWER FLAMMABLE LIMIT: 5.6% 
UPPER FLAMMABLE LIMIT: 11.4% 
AUTOIGNITION: 855 F (457 C) 
FLAMMABILITY CLASS (OSHA): IA 



 
6. ACCIDENTAL RELEASE MEASURES  



 
 



AIR RELEASE: 
Reduce vapors with water spray. Stay upwind and keep out of low areas. 
 
SOIL RELEASE: 
Dig holding area such as lagoon, pond or pit for containment. Dike for later disposal. Absorb with sand or 
other non-combustible material. 
 
WATER RELEASE: 
Collect with absorbent into suitable container. Collect spilled material using mechanical equipment. 
 
OCCUPATIONAL RELEASE: 
Avoid heat, flames, sparks and other sources of ignition. Remove sources of ignition. Stop leak if possible 
without personal risk. Reduce vapors with water spray. Small spills: Absorb with sand or other non-
combustible material. Collect spilled material in appropriate container for disposal. Large spills: Dike for 
later disposal. Keep unnecessary people away, isolate hazard area and deny entry. Stay upwind and keep out 
of low areas. Notify Local Emergency Planning Committee and State Emergency Response Commission for 
release greater than or equal to RQ (U.S. SARA Section 304). If release occurs in the U.S. and is reportable 
under CERCLA Section 103, notify the National Response Center at (800)424-8802 (USA) or (202)426-
2675 (USA). 



 
7. HANDLING AND STORAGE  



 
 



STORAGE: Store and handle in accordance with all current regulations and standards. Subject to storage 
regulations: U.S. OSHA 29 CFR 1910.106. Grounding and bonding required. Store in a cool, dry place. 
Store in a well-ventilated area. Keep in the dark. Keep separated from incompatible substances. Store outside 
or in a detached building. Store with flammable liquids. Store in a tightly closed container. Containers must 
have overpressure release device. Avoid heat, flames, sparks and other sources of ignition. Keep separated 
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from incompatible substances. Monitor inhibitor content. Avoid exposure to low temperatures or freezing. 
May form explosive peroxides. Store in a tightly closed container. Avoid contact with light. Store in a cool, 
dry place. Monitor inhibitor content. Do not evaporate or distill to dryness. Keep separated from 
incompatible substances. 



 
8. EXPOSURE CONTROLS, PERSONAL PROTECTION  



 
 



EXPOSURE LIMITS: 
VINYLIDENE CHLORIDE: 
1 ppm (4 mg/m3) OSHA TWA (vacated by 58 FR 35338, June 30, 1993) 
5 ppm ACGIH TWA 
NIOSH TWA (lowest feasible concentration) 
 
VENTILATION: Provide local exhaust ventilation system. Ventilation equipment should be explosion-
resistant if explosive concentrations of material are present. Ensure compliance with applicable exposure 
limits. 
 
EYE PROTECTION: Wear splash resistant safety goggles. Provide an emergency eye wash fountain and 
quick drench shower in the immediate work area. 
 
CLOTHING: Wear appropriate chemical resistant clothing. 
 
GLOVES: Wear appropriate chemical resistant gloves. 
 
RESPIRATOR: The following respirators and maximum use concentrations are drawn from NIOSH and/or 
OSHA. 
At any detectable concentration - 
Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or 
other positive-pressure mode. 
Any supplied-air respirator with a full facepiece that is operated in a pressure-demand or other positive-
pressure mode in combination with an auxiliary self-contained breathing apparatus operated in pressure-
demand or other positive-pressure mode. 
Escape - 
Any air-purifying full-facepiece respirator (gas mask) with a chin-style, front-mounted or back-mounted 
organic vapor canister. 
Any appropriate escape-type, self-contained breathing apparatus. 
For Unknown Concentrations or Immediately Dangerous to Life or Health - 
Any supplied-air respirator with a full facepiece that is operated in a pressure-demand or other positive-
pressure mode in combination with an auxiliary self-contained breathing apparatus operated in pressure-
demand or other positive-pressure mode. 
Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or 
other positive-pressure mode. 
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9. PHYSICAL AND CHEMICAL PROPERTIES  
 



 



PHYSICAL STATE: liquid 
COLOR: colorless 
PHYSICAL FORM: volatile liquid 
ODOR: faint odor, sweet odor 
MOLECULAR WEIGHT: 96.64 
MOLECULAR FORMULA: C2-H2-CL2 
BOILING POINT: 86-90 F (30-32 C) 
FREEZING POINT: -188 F (-122 C) 
VAPOR PRESSURE: 400 mmHg @ 14.8 C 
VAPOR DENSITY (air=1): 3.4 
SPECIFIC GRAVITY (water=1): 1.213 
WATER SOLUBILITY: 0.04% @ 20 C 
PH: Not available 
VOLATILITY: Not available 
ODOR THRESHOLD: 500 ppm 
EVAPORATION RATE: Not available 
COEFFICIENT OF WATER/OIL DISTRIBUTION: Not available 
SOLVENT SOLUBILITY: 
Soluble: organic solvents 



 
10. STABILITY AND REACTIVITY  



 
 



REACTIVITY: May form explosive peroxides. Avoid contact with temperatures above -40 C. Avoid 
contact with heat, air, light or moisture and monitor inhibitor content. May polymerize. Closed containers 
may rupture violently. 
 
CONDITIONS TO AVOID: Avoid heat, flames, sparks and other sources of ignition. Containers may 
rupture or explode if exposed to heat. 
 
INCOMPATIBILITIES: metals, acids, oxidizing materials 
 
HAZARDOUS DECOMPOSITION: 
Thermal decomposition products: phosgene, halogenated compounds, oxides of carbon 
 
POLYMERIZATION: May polymerize. Avoid contact with heat or light and monitor inhibitor content. 



 
11. TOXICOLOGICAL INFORMATION  



 
 



VINYLIDENE CHLORIDE: 
TOXICITY DATA: 10000 mg/m3 inhalation-rat LC50; 200 mg/kg oral-rat LD50 
CARCINOGEN STATUS: IARC: Human Inadequate Evidence, Animal Limited Evidence, Group 3; 
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ACGIH: A4 -Not Classifiable as a Human Carcinogen 
LOCAL EFFECTS: 
Irritant: inhalation, skin, eye 
ACUTE TOXICITY LEVEL: 
Toxic: inhalation, ingestion 
TARGET ORGANS: central nervous system, liver 
TUMORIGENIC DATA: Available. 
MUTAGENIC DATA: Available. 
REPRODUCTIVE EFFECTS DATA: Available. 



 
12. ECOLOGICAL INFORMATION  



 
 



ECOTOXICITY DATA: 
FISH TOXICITY: 74000 ug/L 96 hour(s) LC50 (Mortality) Bluegill (Lepomis macrochirus) 
 
INVERTEBRATE TOXICITY: 224000 ug/L 96 hour(s) LC50 (Mortality) Opossum shrimp (Mysidopsis 
bahia) 
 
ALGAL TOXICITY: >712000 ug/L 96 hour(s) EC50 (Photosynthesis) Diatom (Skeletonema costatum) 
 
ENVIRONMENTAL SUMMARY: Moderately toxic to aquatic life. 



 
13. DISPOSAL CONSIDERATIONS  



 
 



Subject to disposal regulations: U.S. EPA 40 CFR 262. Hazardous Waste Number(s): U078. Hazardous 
Waste Number(s): D029. Dispose of in accordance with U.S. EPA 40 CFR 262 for concentrations at or 
above the Regulatory level. Regulatory level- 0.7 mg/L. Dispose in accordance with all applicable 
regulations. 



 
14. TRANSPORT INFORMATION  



 
 



U.S. DOT 49 CFR 172.101: 
PROPER SHIPPING NAME: Vinylidene chloride, stabilized 
ID NUMBER: UN1303 
HAZARD CLASS OR DIVISION: 3 
PACKING GROUP: I 
LABELING REQUIREMENTS: 3 
 
CANADIAN TRANSPORTATION OF DANGEROUS GOODS: 
SHIPPING NAME: Vinylidene chloride, stabilized 
UN NUMBER: UN1303 
CLASS: 3 
PACKING GROUP/CATEGORY: I 
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15. REGULATORY INFORMATION  
 



 



U.S. REGULATIONS: 
CERCLA SECTIONS 102a/103 HAZARDOUS SUBSTANCES (40 CFR 302.4):  
VINYLIDINE CHLORIDE: 100 LBS RQ 
 
SARA TITLE III SECTION 302 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355 Subpart 
B): Not regulated. 
 
SARA TITLE III SECTION 304 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355 Subpart 
C): Not regulated. 
 
SARA TITLE III SARA SECTIONS 311/312 HAZARDOUS CATEGORIES (40 CFR 370 Subparts B 
and C):  
ACUTE: Yes 
CHRONIC: Yes 
FIRE: Yes 
REACTIVE: Yes 
SUDDEN RELEASE: Yes 
 
SARA TITLE III SECTION 313 (40 CFR 372.65):  
VINYLIDINE CHLORIDE 
 
OSHA PROCESS SAFETY (29 CFR 1910.119): Not regulated. 
 
STATE REGULATIONS: 
California Proposition 65: Not regulated. 
 
CANADIAN REGULATIONS: 
WHMIS CLASSIFICATION: BD2 
 
NATIONAL INVENTORY STATUS: 
U.S. INVENTORY (TSCA): Listed on inventory. 
 
TSCA 12(b) EXPORT NOTIFICATION:  
VINYLIDENE CHLORIDE 
CAS NUMBER: 75-35-4 
SECTION 4 
 
CANADA INVENTORY (DSL/NDSL): Not determined. 



 
16. OTHER INFORMATION  
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Material Safety Data Sheet
p-Dioxane MSDS



Section 1: Chemical Product and Company Identification



Product Name: p-Dioxane



Catalog Codes: SLD3919



CAS#: 123-91-1



RTECS: JG8225000



TSCA: TSCA 8(b) inventory: 1,4-Dioxane



CI#: Not applicable.



Synonym:   p-Dioxane; Diethylene dioxide; 1,4-Dioxane



Chemical Name: 1,4-Dioxacyclohexane



Chemical Formula: C4H8O2



Contact Information:



Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396



US Sales: 1-800-901-7247
International Sales: 1-281-441-4400



Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



{1,4-}Dioxane 123-91-1 100



Toxicological Data on Ingredients: 1,4-Dioxane: ORAL (LD50): Acute: 4200 mg/kg [Rat.]. 5300 mg/kg [Mouse]. 2000 mg/kg
[Rabbit]. VAPOR (LC50): Acute: 37000 mg/m 2 hours [Mouse].



Section 3: Hazards Identification



Potential Acute Health Effects:
Hazardous in case of eye contact (irritant), of ingestion, of inhalation. Slightly hazardous in case of skin contact (irritant,
permeator).



Potential Chronic Health Effects:
Hazardous in case of inhalation. CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH, 2B (Possible
for human.) by IARC. Classified 2 (Some evidence.) by NTP. MUTAGENIC EFFECTS: Mutagenic for mammalian somatic
cells. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic
to blood, kidneys, liver, skin, central nervous system (CNS). Repeated or prolonged exposure to the substance can produce
target organs damage.



Section 4: First Aid Measures
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Eye Contact:
Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Get medical attention.



Skin Contact:
Wash with soap and water. Cover the irritated skin with an emollient. Get medical attention if irritation develops. Cold water
may be used.



Serious Skin Contact: Not available.



Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention if symptoms appear.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: Flammable.



Auto-Ignition Temperature: 180°C (356°F)



Flash Points: CLOSED CUP: 12°C (53.6°F). OPEN CUP: 18.3°C (64.9°F) (Cleveland).



Flammable Limits: LOWER: 2% UPPER: 22%



Products of Combustion: These products are carbon oxides (CO, CO2).



Fire Hazards in Presence of Various Substances:
Highly flammable in presence of open flames and sparks, of heat. Non-flammable in presence of shocks.



Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.



Fire Fighting Media and Instructions:
Flammable liquid, soluble or dispersed in water. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam,
water spray or fog.



Special Remarks on Fire Hazards:
Vapor is heavier than air and may travel considerable distance to source of ignition and flash back. When heated to
decomposition, it emits acrid smoke and irritating fumes.



Special Remarks on Explosion Hazards:
Vapor forms explosive mixtures with air over a wide range. Dioxane is capable of forming explosive peroxides under certain
conditions, and unless proper precautions are taken, it can explode when redistilled. In the reaction with triethynylaluminum,
the residue from the sublimation of the complex with Dioxane is explosive. The complex should not be dried by heating.



Section 6: Accidental Release Measures



Small Spill:
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container.
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Large Spill:
Flammable liquid. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or confined
areas; dike if needed. Be careful that the product is not present at a concentration level above TLV. Check TLV on the MSDS
and with local authorities.



Section 7: Handling and Storage



Precautions:
Keep locked up.. Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do
not ingest. Do not breathe gas/fumes/ vapor/spray. Avoid contact with eyes. Wear suitable protective clothing. In case of
insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the
container or the label. Keep away from incompatibles such as oxidizing agents.



Storage:
Store in a segregated and approved area. Keep container in a cool, well-ventilated area. Keep container tightly closed and
sealed until ready for use. Avoid all possible sources of ignition (spark or flame).



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.



Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves (impervious).



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits:
TWA: 72 (mg/m3) from ACGIH (TLV) [United States] TWA: 20 (ppm) from ACGIH (TLV) [United States] CEIL: 3.6 (mg/m3)
from NIOSH CEIL: 1 (ppm) from NIOSH TWA: 25 (ppm) from OSHA (PEL) [United States] TWA: 90 (mg/m3) from OSHA
(PEL) [United States] TWA: 25 STEL: 100 (ppm) [United Kingdom (UK)] TWA: 91 STEL: 366 (mg/m3) [United Kingdom
(UK)] CEIL: 100 (ppm) from OSHA (PEL) [United States] CEIL: 360 (mg/m3) from OSHA (PEL) [United States]Consult local
authorities for acceptable exposure limits.



Section 9: Physical and Chemical Properties



Physical state and appearance: Liquid. (Liquid.)



Odor: Ethereal. Pleasant. (Slight.)



Taste: Not available.



Molecular Weight: 88.11 g/mole



Color: Colorless.



pH (1% soln/water): Not available.



Boiling Point: 101.1°C (214°F)



Melting Point: 11.8°C (53.2°F)



Critical Temperature: 312°C (593.6°F)



Specific Gravity: 1.0337 (Water = 1)
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Vapor Pressure: 3.9 kPa (@ 20°C)



Vapor Density: 3.03 (Air = 1)



Volatility: Not available.



Odor Threshold: Not available.



Water/Oil Dist. Coeff.: The product is more soluble in water; log(oil/water) = -0.3



Ionicity (in Water): Not available.



Dispersion Properties: See solubility in water.



Solubility: Soluble in cold water, hot water.



Section 10: Stability and Reactivity Data



Stability: The product is stable.



Instability Temperature: Not available.



Conditions of Instability: Heat, ignition sources, incompatible materials, air, sunlight.



Incompatibility with various substances: Reactive with oxidizing agents.



Corrosivity: Non-corrosive in presence of glass.



Special Remarks on Reactivity:
Hydroperoxide-free Dioxane rapidly forms hydroperoxide on contact with air. Exposure to sunlight accelerates this formation.
Decomposes to carbon monoxide. Incompatible with silver perchlorate, oxidizing agents, sulfur trioxide, decaborane, triethynyl
aluminum, boron trifluoride. Dioxane may react with hydrogen in the presence of Rainey nickel above 210C (410F).



Special Remarks on Corrosivity: Not available.



Polymerization: Will not occur.



Section 11: Toxicological Information



Routes of Entry: Absorbed through skin. Eye contact. Inhalation.



Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 2000 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 37000 mg/m3 2 hours [Mouse].



Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH, 2B (Possible for human.) by IARC. Classified
2 (Some evidence.) by NTP. MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. May cause damage to the
following organs: blood, kidneys, liver, skin, central nervous system (CNS).



Other Toxic Effects on Humans:
Hazardous in case of ingestion, of inhalation. Slightly hazardous in case of skin contact (irritant, permeator).



Special Remarks on Toxicity to Animals:
LD50 [Rabbit] - Route: Skin; Dose: 7600 ul/kg LCL [Human] - Route: Inhalation; Dose: 470 ppm/72 hrs.



Special Remarks on Chronic Effects on Humans:
May cause adverse reproductive effects (fetotoxicity) based on animal data. May affect genetic material (mutagenic) based on
animal data. May cause cancer (tumorgenic).



Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: Causes skin irritation. May be absorbed through skin with possible system effects. Eyes:
Vapors cause eye irritation. Splashes cause severe irritation, possible corneal burns and eye damage. Inhalation: Highly
toxic by inhalation. Easily absorbed through lungs. Causes irritation of the respiratory tract. May affect respiration (coughing),
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behavior and brain (headache, dizziness, narcosis, irritability, drowsiness, altered sleep time, physcophpysical changes),
cardiovascular system (increased blood pressure), sense organs, gastrointestinal tract (nausea, vomiting), liver, and kidneys.
metabolism Ingestion: Causes gastrointestinal (digestive) tract irritation with nausea, vomiting, sore throat, abdominal pain.
May also affect behavior, sense organs, urinary system. Chronic Potential Health Effects: Prolonged exposure may cause
central nervous system depression, loss of appetite, nausea, abdominal tenderness, and liver or kidney damage. Prolonged
skin contact may cause dermatitis. Suspected human carcinogen based on animal data.



Section 12: Ecological Information



Ecotoxicity: Not available.



BOD5 and COD: Not available.



Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.



Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.



Section 14: Transport Information



DOT Classification: CLASS 3: Flammable liquid.



Identification: : Dioxane UNNA: 1165 PG: II



Special Provisions for Transport: Not available.



Section 15: Other Regulatory Information



Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer,
birth defects or other reproductive harm, which would require a warning under the statute: 1,4-Dioxane California prop. 65 (no
significant risk level): 1,4-Dioxane California prop. 65: This product contains the following ingredients for which the State of
California has found to cause cancer which would require a warning under the statute: 1,4-Dioxane Connecticut hazardous
material survey.: 1,4-Dioxane Illinois toxic substances disclosure to employee act: 1,4-Dioxane Illinois chemical safety act: 1,4-
Dioxane New York release reporting list: 1,4-Dioxane Rhode Island RTK hazardous substances: 1,4-Dioxane Pennsylvania
RTK: 1,4-Dioxane Minnesota: 1,4-Dioxane Massachusetts RTK: 1,4-Dioxane Massachusetts spill list: 1,4-Dioxane New
Jersey: 1,4-Dioxane New Jersey spill list: 1,4-Dioxane Louisiana spill reporting: 1,4-Dioxane California Director's list of
Hazardous Substances: 1,4-Dioxane TSCA 8(b) inventory: 1,4-Dioxane SARA 313 toxic chemical notification and release
reporting: 1,4-Dioxane CERCLA: Hazardous substances.: 1,4-Dioxane: 100 lbs. (45.36 kg)



Other Classifications:



WHMIS (Canada):
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F). CLASS D-2B: Material causing other toxic effects
(TOXIC).



DSCL (EEC):
R11- Highly flammable. R36- Irritating to eyes. R45- May cause cancer. S2- Keep out of the reach of children. S46- If
swallowed, seek medical advice immediately and show this container or label. S53- Avoid exposure - obtain special
instructions before use.
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HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 3



Reactivity: 1



Personal Protection: j



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 3



Reactivity: 1



Specific hazard:



Protective Equipment:
Gloves (impervious). Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear
appropriate respirator when ventilation is inadequate. Splash goggles.



Section 16: Other Information



References:
-SAX, N.I. Dangerous Properties of Indutrial Materials. Toronto, Van Nostrand Reinold, 6e ed. 1984. -Material safety data
sheet emitted by: la Commission de la Santé et de la Sécurité du Travail du Québec. -Hawley, G.G.. The Condensed
Chemical Dictionary, 11e ed., New York N.Y., Van Nostrand Reinold, 1987. -The Sigma-Aldrich Library of Chemical Safety
Data, Edition II. RTECS, and HSDB databases



Other Special Considerations: Not available.



Created: 10/09/2005 05:14 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Ammonium perchlorate MSDS



Section 1: Chemical Product and Company Identification



Product Name: Ammonium perchlorate



Catalog Codes: SLA2725



CAS#: 7790-98-9



RTECS: SC7520000



TSCA: TSCA 8(b) inventory: Ammonium perchlorate



CI#: Not available.



Synonym:  



Chemical Formula: NH4ClO4



Contact Information:



Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396



US Sales: 1-800-901-7247
International Sales: 1-281-441-4400



Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



Ammonium perchlorate 7790-98-9 100



Toxicological Data on Ingredients: Ammonium perchlorate LD50: Not available. LC50: Not available.



Section 3: Hazards Identification



Potential Acute Health Effects:
Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation. Prolonged exposure may result
in skin burns and ulcerations. Over-exposure by inhalation may cause respiratory irritation.



Potential Chronic Health Effects:
Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation. CARCINOGENIC EFFECTS:
Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL
TOXICITY: Not available. The substance is toxic to blood, kidneys. Repeated or prolonged exposure to the substance can
produce target organs damage.



Section 4: First Aid Measures



Eye Contact:
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Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Cold water may be used. Get medical attention.



Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Cold water may be used.Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical
attention.



Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.



Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a collar,
tie, belt or waistband.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: May be combustible at high temperature.



Auto-Ignition Temperature: Not available.



Flash Points: Not available.



Flammable Limits: Not available.



Products of Combustion: Not available.



Fire Hazards in Presence of Various Substances: Flammable in presence of shocks, of heat, of reducing materials, of
combustible materials, of organic materials.



Explosion Hazards in Presence of Various Substances:
Extremely explosive in presence of open flames and sparks, of shocks, of heat, of reducing materials, of organic materials.
Slightly explosive in presence of acids.



Fire Fighting Media and Instructions:
Oxidizing material. Do not use water jet. Use flooding quantities of water. Avoid contact with organic materials.



Special Remarks on Fire Hazards: Not available.



Special Remarks on Explosion Hazards: Not available.



Section 6: Accidental Release Measures



Small Spill: Use appropriate tools to put the spilled solid in a convenient waste disposal container.



Large Spill:
Oxidizing material. Stop leak if without risk. Avoid contact with a combustible material (wood, paper, oil, clothing...). Keep
substance damp using water spray. Do not touch spilled material. Prevent entry into sewers, basements or confined areas;
dike if needed. Eliminate all ignition sources. Call for assistance on disposal.



Section 7: Handling and Storage
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Precautions:
Keep away from heat. Keep away from sources of ignition. Keep away from combustible material.. Empty containers pose
a fire risk, evaporate the residue under a fume hood. Ground all equipment containing material. Do not breathe dust. Take
precautionary measures against electrostatic discharges. Wear suitable protective clothing. In case of insufficient ventilation,
wear suitable respiratory equipment. If you feel unwell, seek medical attention and show the label when possible. Avoid
contact with skin and eyes. Keep away from incompatibles such as reducing agents, combustible materials, organic materials,
acids.



Storage:
Keep container tightly closed. Keep container in a cool, well-ventilated area. Separate from acids, alkalies, reducing agents
and combustibles. See NFPA 43A, Code for the Storage of Liquid and Solid Oxidizers.



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.



Personal Protection:
Splash goggles. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits: Not available.



Section 9: Physical and Chemical Properties



Physical state and appearance: Solid. (Crystals solid.)



Odor: Not available.



Taste: Not available.



Molecular Weight: 117.49 g/mole



Color: Colorless.



pH (1% soln/water): Not available.



Boiling Point: Not available.



Melting Point: Decomposes.



Critical Temperature: Not available.



Specific Gravity: 1.95 (Water = 1)



Vapor Pressure: Not applicable.



Vapor Density: Not available.



Volatility: Not available.



Odor Threshold: Not available.



Water/Oil Dist. Coeff.: Not available.



Ionicity (in Water): Not available.



Dispersion Properties: See solubility in water, methanol, acetone.
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Solubility:
Soluble in cold water, methanol. Partially soluble in acetone. Insoluble in diethyl ether.



Section 10: Stability and Reactivity Data



Stability: Unstable.



Instability Temperature: Not available.



Conditions of Instability: No additional remark.



Incompatibility with various substances:
Extremely reactive or incompatible with reducing agents, combustible materials, organic materials. Reactive with acids.



Corrosivity: Non-corrosive in presence of glass.



Special Remarks on Reactivity: Not available.



Special Remarks on Corrosivity: Not available.



Polymerization: Will not occur.



Section 11: Toxicological Information



Routes of Entry: Eye contact. Inhalation. Ingestion.



Toxicity to Animals:
LD50: Not available. LC50: Not available.



Chronic Effects on Humans: Causes damage to the following organs: blood, kidneys.



Other Toxic Effects on Humans: Hazardous in case of skin contact (irritant), of ingestion, of inhalation.



Special Remarks on Toxicity to Animals: Not available.



Special Remarks on Chronic Effects on Humans: Not available.



Special Remarks on other Toxic Effects on Humans: Not available.



Section 12: Ecological Information



Ecotoxicity: Not available.



BOD5 and COD: Not available.



Products of Biodegradation: Possibly hazardous short/long term degradation products are to be expected.



Toxicity of the Products of Biodegradation: The products of degradation are more toxic.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:



Section 14: Transport Information



DOT Classification: CLASS 5.1: Oxidizing material.
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Identification: : Ammonium Perchlorate UNNA: UN1442 PG: II



Special Provisions for Transport: Not available.



Section 15: Other Regulatory Information



Federal and State Regulations:
Pennsylvania RTK: Ammonium perchlorate Massachusetts RTK: Ammonium perchlorate TSCA 8(b) inventory: Ammonium
perchlorate



Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).



Other Classifications:



WHMIS (Canada): CLASS C: Oxidizing material.



DSCL (EEC):
R8- Contact with combustible material may cause fire. R36/38- Irritating to eyes and skin.



HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 1



Reactivity: 4



Personal Protection: E



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 1



Reactivity: 4



Specific hazard:



Protective Equipment:
Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.



Section 16: Other Information



References: Not available.



Other Special Considerations: Not available.



Created: 10/09/2005 03:57 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Tetrachloroethylene MSDS



Section 1: Chemical Product and Company Identification



Product Name: Tetrachloroethylene



Catalog Codes: SLT3220



CAS#: 127-18-4



RTECS: KX3850000



TSCA: TSCA 8(b) inventory: Tetrachloroethylene



CI#: Not available.



Synonym:   Perchloroethylene; 1,1,2,2-
Tetrachloroethylene; Carbon bichloride; Carbon dichloride;
Ankilostin; Didakene; Dilatin PT; Ethene, tetrachloro-;
Ethylene tetrachloride; Perawin; Perchlor; Perclene;
Perclene D; Percosolvel; Tetrachloroethene; Tetraleno;
Tetralex; Tetravec; Tetroguer; Tetropil



Chemical Name: Ethylene, tetrachloro-



Chemical Formula: C2-Cl4



Contact Information:



Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396



US Sales: 1-800-901-7247
International Sales: 1-281-441-4400



Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



Tetrachloroethylene 127-18-4 100



Toxicological Data on Ingredients: Tetrachloroethylene: ORAL (LD50): Acute: 2629 mg/kg [Rat]. DERMAL (LD): Acute:
&gt;3228 mg/kg [Rabbit]. MIST(LC50): Acute: 34200 mg/m 8 hours [Rat]. VAPOR (LC50 ): Acute: 5200 ppm 4 hours [Mouse].



Section 3: Hazards Identification



Potential Acute Health Effects:
Hazardous in case of skin contact (irritant), of inhalation. Slightly hazardous in case of skin contact (permeator), of eye contact
(irritant), of ingestion.



Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH. Classified 2A (Probable for human.) by IARC, 2
(anticipated carcinogen) by NTP. MUTAGENIC EFFECTS: Mutagenic for bacteria and/or yeast. TERATOGENIC EFFECTS:
Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to kidneys, liver, peripheral nervous
system, respiratory tract, skin, central nervous system (CNS). Repeated or prolonged exposure to the substance can produce
target organs damage.





http://www.sciencelab.com/
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Section 4: First Aid Measures



Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Get medical attention if irritation occurs.



Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical attention.



Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.



Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention if symptoms appear.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: Non-flammable.



Auto-Ignition Temperature: Not applicable.



Flash Points: Not applicable.



Flammable Limits: Not applicable.



Products of Combustion: Not available.



Fire Hazards in Presence of Various Substances: Not applicable.



Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.



Fire Fighting Media and Instructions: Not applicable.



Special Remarks on Fire Hazards: Not available.



Special Remarks on Explosion Hazards: Not available.



Section 6: Accidental Release Measures



Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.



Large Spill:
Absorb with an inert material and put the spilled material in an appropriate waste disposal. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.



Section 7: Handling and Storage
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Precautions:
Do not ingest. Do not breathe gas/fumes/ vapor/spray. Avoid contact with skin. Wear suitable protective clothing. In case
of insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the
container or the label. Keep away from incompatibles such as oxidizing agents, metals, acids, alkalis.



Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value.



Personal Protection:
Safety glasses. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits:
TWA: 25 (ppm) from OSHA (PEL) [United States] TWA: 25 STEL: 100 (ppm) from ACGIH (TLV) [United States] TWA: 170
(mg/m3) from OSHA (PEL) [United States] Consult local authorities for acceptable exposure limits.



Section 9: Physical and Chemical Properties



Physical state and appearance: Liquid.



Odor: Ethereal.



Taste: Not available.



Molecular Weight: 165.83 g/mole



Color: Clear Colorless.



pH (1% soln/water): Not available.



Boiling Point: 121.3°C (250.3°F)



Melting Point: -22.3°C (-8.1°F)



Critical Temperature: 347.1°C (656.8°F)



Specific Gravity: 1.6227 (Water = 1)



Vapor Pressure: 1.7 kPa (@ 20°C)



Vapor Density: 5.7 (Air = 1)



Volatility: Not available.



Odor Threshold: 5 - 50 ppm



Water/Oil Dist. Coeff.: The product is more soluble in oil; log(oil/water) = 3.4



Ionicity (in Water): Not available.



Dispersion Properties: Not available.



Solubility:
Miscible with alcohol, ether, chloroform, benzene, hexane. It dissolves in most of the fixed and volatile oils. Solubility in water:
0.015 g/100 ml @ 25 deg. C It slowly decomposes in water to yield Trichloroacetic and Hydrochloric acids.
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Section 10: Stability and Reactivity Data



Stability: The product is stable.



Instability Temperature: Not available.



Conditions of Instability: Incompatible materials



Incompatibility with various substances: Reactive with oxidizing agents, metals, acids, alkalis.



Corrosivity: Non-corrosive in presence of glass.



Special Remarks on Reactivity:
Oxidized by strong oxidizing agents. Incompatible with sodium hydroxide, finely divided or powdered metals such as zinc,
aluminum, magnesium, potassium, chemically active metals such as lithium, beryllium , barium. Protect from light.



Special Remarks on Corrosivity: Slowly corrodes aluminum, iron, and zinc.



Polymerization: Will not occur.



Section 11: Toxicological Information



Routes of Entry: Absorbed through skin. Eye contact. Inhalation. Ingestion.



Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 2629 mg/kg [Rat]. Acute dermal toxicity (LD50): >3228 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 5200
4 hours [Mouse].



Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH. Classified 2A (Probable for human.) by IARC, 2
(Some evidence.) by NTP. MUTAGENIC EFFECTS: Mutagenic for bacteria and/or yeast. May cause damage to the following
organs: kidneys, liver, peripheral nervous system, upper respiratory tract, skin, central nervous system (CNS).



Other Toxic Effects on Humans:
Hazardous in case of skin contact (irritant), of inhalation. Slightly hazardous in case of skin contact (permeator), of ingestion.



Special Remarks on Toxicity to Animals:
Lowest Publishe Lethal Dose/Conc: LDL [Rabbit] - Route: Oral; Dose: 5000 mg/kg LDL [Dog] - Route: Oral; Dose: 4000 mg/kg
LDL [Cat] - Route: Oral; Dose: 4000 mg/kg



Special Remarks on Chronic Effects on Humans:
May cause adverse reproductive effects and birth defects(teratogenic). May affect genetic material (mutagenic). May cause
cancer.



Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: Causes skin irritation with possible dermal blistering or burns. Symtoms may include
redness, itching, pain, and possible dermal blistering or burns. It may be absorbed through the skin with possible systemic
effects. A single prolonged skin exposure is not likely to result in the material being absorbed in harmful amounts. Eyes:
Contact causes transient eye irritation, lacrimation. Vapors cause eye/conjunctival irritation. Symptoms may include redness
and pain. Inhalation: The main route to occupational exposure is by inhalation since it is readily absorbed through the lungs.
It causes respiratory tract irritation, . It can affect behavior/central nervous system (CNS depressant and anesthesia ranging
from slight inebriation to death, vertigo, somnolence, anxiety, headache, excitement, hallucinations, muscle incoordination,
dizziness, lightheadness, disorentiation, seizures, enotional instability, stupor, coma). It may cause pulmonary edema
Ingestion: It can cause nausea, vomiting, anorexia, diarrhea, bloody stool. It may affect the liver, urinary system (proteinuria,
hematuria, renal failure, renal tubular disorder), heart (arrhythmias). It may affect behavior/central nervous system with
symptoms similar to that of inhalation. Chronic Potential Health Effects: Skin: Prolonged or repeated skin contact may result
in excessive drying of the skin, and irritation. Ingestion/Inhalation: Chronic exposure can affect the liver(hepatitis,fatty liver
degeneration), kidneys, spleen, and heart (irregular heartbeat/arrhythmias, cardiomyopathy, abnormal EEG), brain, behavior/
central nervous system/peripheral nervous system (impaired memory, numbness of extremeties, peripheral neuropathy and
other
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Section 12: Ecological Information



Ecotoxicity:
Ecotoxicity in water (LC50): 18.4 mg/l 96 hours [Fish (Fatthead Minnow)]. 18 mg/l 48 hours [Daphnia (daphnia)]. 5 mg/l 96
hours [Fish (Rainbow Trout)]. 13 mg/l 96 hours [Fish (Bluegill sunfish)].



BOD5 and COD: Not available.



Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.



Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.



Section 14: Transport Information



DOT Classification: CLASS 6.1: Poisonous material.



Identification: : Tetrachloroethylene UNNA: 1897 PG: III



Special Provisions for Transport: Marine Pollutant



Section 15: Other Regulatory Information



Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer,
birth defects or other reproductive harm, which would require a warning under the statute: Tetrachloroethylene California
prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer which
would require a warning under the statute: Tetrachloroethylene Connecticut hazardous material survey.: Tetrachloroethylene
Illinois toxic substances disclosure to employee act: Tetrachloroethylene Illinois chemical safety act: Tetrachloroethylene New
York release reporting list: Tetrachloroethylene Rhode Island RTK hazardous substances: Tetrachloroethylene Pennsylvania
RTK: Tetrachloroethylene Minnesota: Tetrachloroethylene Michigan critical material: Tetrachloroethylene Massachusetts
RTK: Tetrachloroethylene Massachusetts spill list: Tetrachloroethylene New Jersey: Tetrachloroethylene New Jersey spill
list: Tetrachloroethylene Louisiana spill reporting: Tetrachloroethylene California Director's List of Hazardous Substances:
Tetrachloroethylene TSCA 8(b) inventory: Tetrachloroethylene TSCA 8(d) H and S data reporting: Tetrachloroethylene:
Effective date: 6/1/87; Sunset date: 6/1/97 SARA 313 toxic chemical notification and release reporting: Tetrachloroethylene
CERCLA: Hazardous substances.: Tetrachloroethylene: 100 lbs. (45.36 kg)



Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.



Other Classifications:



WHMIS (Canada):
CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC). CLASS D-2A: Material causing other toxic effects
(VERY TOXIC).



DSCL (EEC):
R40- Possible risks of irreversible effects. R51/53- Toxic to aquatic organisms, may cause long-term adverse effects in the
aquatic environment. S23- Do not breathe gas/fumes/vapour/spray S26- In case of contact with eyes, rinse immediately with
plenty of water and seek medical advice. S37- Wear suitable gloves. S61- Avoid release to the environment. Refer to special
instructions/Safety data sheets.
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HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 0



Reactivity: 0



Personal Protection: g



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 0



Reactivity: 0



Specific hazard:



Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Safety glasses.



Section 16: Other Information



References: Not available.



Other Special Considerations: Not available.



Created: 10/10/2005 08:29 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Trichloroethylene MSDS



Section 1: Chemical Product and Company Identification



Product Name: Trichloroethylene



Catalog Codes: SLT3310, SLT2590



CAS#: 79-01-6



RTECS: KX4560000



TSCA: TSCA 8(b) inventory: Trichloroethylene



CI#: Not available.



Synonym:  



Chemical Formula: C2HCl3



Contact Information:



Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396



US Sales: 1-800-901-7247
International Sales: 1-281-441-4400



Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



Trichloroethylene 79-01-6 100



Toxicological Data on Ingredients: Trichloroethylene: ORAL (LD50): Acute: 5650 mg/kg [Rat]. 2402 mg/kg [Mouse].
DERMAL (LD50): Acute: 20001 mg/kg [Rabbit].



Section 3: Hazards Identification



Potential Acute Health Effects: Hazardous in case of skin contact (irritant, permeator), of eye contact (irritant), of ingestion,
of inhalation.



Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified + (PROVEN) by OSHA. Classified A5 (Not suspected for human.) by ACGIH.
MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not
available. The substance is toxic to kidneys, the nervous system, liver, heart, upper respiratory tract. Repeated or prolonged
exposure to the substance can produce target organs damage.



Section 4: First Aid Measures



Eye Contact:
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Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Do not use an eye ointment. Seek medical attention.



Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an
emollient. If irritation persists, seek medical attention. Wash contaminated clothing before reusing.



Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.



Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do not induce vomiting. Loosen tight clothing such as a collar, tie, belt or waistband. If the victim is not breathing, perform
mouth-to-mouth resuscitation. Seek immediate medical attention.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: May be combustible at high temperature.



Auto-Ignition Temperature: 420°C (788°F)



Flash Points: Not available.



Flammable Limits: LOWER: 8% UPPER: 10.5%



Products of Combustion: These products are carbon oxides (CO, CO2), halogenated compounds.



Fire Hazards in Presence of Various Substances: Not available.



Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.



Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.



Special Remarks on Fire Hazards: Not available.



Special Remarks on Explosion Hazards: Not available.



Section 6: Accidental Release Measures



Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.



Large Spill:
Absorb with an inert material and put the spilled material in an appropriate waste disposal. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.



Section 7: Handling and Storage



Precautions:
Keep locked up Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk, evaporate the
residue under a fume hood. Ground all equipment containing material. Do not ingest. Do not breathe gas/fumes/ vapour/
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spray. Wear suitable protective clothing In case of insufficient ventilation, wear suitable respiratory equipment If ingested, seek
medical advice immediately and show the container or the label. Avoid contact with skin and eyes



Storage:
Keep container dry. Keep in a cool place. Ground all equipment containing material. Carcinogenic, teratogenic or mutagenic
materials should be stored in a separate locked safety storage cabinet or room.



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.



Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits:
TWA: 50 STEL: 200 (ppm) from ACGIH (TLV) TWA: 269 STEL: 1070 (mg/m3) from ACGIH Consult local authorities for
acceptable exposure limits.



Section 9: Physical and Chemical Properties



Physical state and appearance: Liquid.



Odor: Not available.



Taste: Not available.



Molecular Weight: 131.39 g/mole



Color: Clear Colorless.



pH (1% soln/water): Not available.



Boiling Point: 86.7°C (188.1°F)



Melting Point: -87.1°C (-124.8°F)



Critical Temperature: Not available.



Specific Gravity: 1.4649 (Water = 1)



Vapor Pressure: 58 mm of Hg (@ 20°C)



Vapor Density: 4.53 (Air = 1)



Volatility: Not available.



Odor Threshold: 20 ppm



Water/Oil Dist. Coeff.: The product is equally soluble in oil and water; log(oil/water) = 0



Ionicity (in Water): Not available.



Dispersion Properties: See solubility in water, methanol, diethyl ether, acetone.



Solubility:
Easily soluble in methanol, diethyl ether, acetone. Very slightly soluble in cold water.



Section 10: Stability and Reactivity Data
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Stability: The product is stable.



Instability Temperature: Not available.



Conditions of Instability: Not available.



Incompatibility with various substances: Not available.



Corrosivity:
Extremely corrosive in presence of aluminum. Non-corrosive in presence of glass.



Special Remarks on Reactivity: Not available.



Special Remarks on Corrosivity: Not available.



Polymerization: No.



Section 11: Toxicological Information



Routes of Entry: Dermal contact. Eye contact. Inhalation. Ingestion.



Toxicity to Animals:
Acute oral toxicity (LD50): 2402 mg/kg [Mouse]. Acute dermal toxicity (LD50): 20001 mg/kg [Rabbit].



Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified + (PROVEN) by OSHA. Classified A5 (Not suspected for human.) by ACGIH. The
substance is toxic to kidneys, the nervous system, liver, heart, upper respiratory tract.



Other Toxic Effects on Humans: Hazardous in case of skin contact (irritant, permeator), of ingestion, of inhalation.



Special Remarks on Toxicity to Animals: Not available.



Special Remarks on Chronic Effects on Humans: Passes through the placental barrier in human. Detected in maternal milk
in human.



Special Remarks on other Toxic Effects on Humans: Not available.



Section 12: Ecological Information



Ecotoxicity: Not available.



BOD5 and COD: Not available.



Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.



Toxicity of the Products of Biodegradation: The products of degradation are more toxic.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:



Section 14: Transport Information



DOT Classification: CLASS 6.1: Poisonous material.



Identification: : Trichloroethylene : UN1710 PG: III
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Special Provisions for Transport: Not available.



Section 15: Other Regulatory Information



Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause
cancer, birth defects or other reproductive harm, which would require a warning under the statute: Trichloroethylene California
prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer which
would require a warning under the statute: Trichloroethylene Pennsylvania RTK: Trichloroethylene Florida: Trichloroethylene
Minnesota: Trichloroethylene Massachusetts RTK: Trichloroethylene New Jersey: Trichloroethylene TSCA 8(b) inventory:
Trichloroethylene CERCLA: Hazardous substances.: Trichloroethylene



Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).



Other Classifications:



WHMIS (Canada):
CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC). CLASS D-2B: Material causing other toxic effects
(TOXIC).



DSCL (EEC):
R36/38- Irritating to eyes and skin. R45- May cause cancer.



HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 1



Reactivity: 0



Personal Protection: h



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 1



Reactivity: 0



Specific hazard:



Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.



Section 16: Other Information



References: Not available.



Other Special Considerations: Not available.



Created: 10/10/2005 08:54 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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To prevent injuries and adverse health effects, the following general safe work practices (SWP) are to 
be followed when conducting work involving known and unknown site hazards.  These SWPs 
establish a pattern of general precautions and measures for reducing risks associated with field 
operations not conducted on hazardous waste sites.  This list is not inclusive and may be amended 
as necessary. 



• Be familiar with and knowledgeable of and adhere to all instructions in the 
construction health and safety plan (C-HASP), job safety analysis, job hazard analysis, 
work permit or other health and safety documentation. 



• At a minimum, a safety meeting will be held at the start of each project to discuss the 
hazards of the site and site work.  Additional meetings will be held, as necessary, to 
address new or continuing safety and health concerns. 



• Be aware of the location of the nearest telephone and all emergency telephone 
numbers. 



• Attend a briefing on the anticipated hazards, equipment requirements, SWPs, 
emergency procedures, and communication methods before going on site. 



• Plan and delineate entrance, exit, and emergency escape routes. 



• Rehearse unfamiliar operations prior to implementation. 



• Use the “buddy system” whenever respiratory protection, fall protection, or other 
protective equipment is in use.  Buddies should establish hand signals or other means 
of emergency communication in case radios break down or are unavailable. 



• In order to assist each other in the event of an emergency, buddies should maintain 
visual contact with each other and with other on-site team members by remaining in 
close proximity.  



• Do not bring nonessential vehicles and equipment onto the site. 



• Immediately report all injuries, illnesses, and unsafe conditions, practices, and 
equipment to the site safety coordinator (SSC). 



• Maintain a portion of the site field logbook as a project safety log.  The project safety 
log will be used to record the names, entry and exit dates, and times on site of all Tetra 
Tech personnel, subcontractor personnel, and project site visitors; and other 
information related to safety matters.   
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• A portable eyewash station should be located in the support zone if corrosive materials 
are used or stored on the site. 



• Smoking is not allowed on Tetra Tech projects sites, except in designated smoking 
areas. 



• Do not bring matches and lighters in the exclusion zone or contamination reduction 
zone. 



• Observe coworkers for signs of toxic exposure and heat or cold stress. 



• Inform coworkers of nonvisual effects of illness if you experience them, such as 
headaches, dizziness, nausea, or blurred vision. 



• Anyone known to be under the influence of drugs or intoxicating substances that impair 
the employee’s ability to safely perform assigned duties shall not be allowed on the job 
while in that condition. 



• Horseplay, scuffling, and other acts that tend to have an adverse influence on the 
safety or well-being of the employees is prohibited. 



• Work shall be well planned to prevent injuries in the handling of materials and when 
working with equipment. 



• No one shall knowingly be permitted or required to work while the employee’s ability or 
alertness is so impaired by fatigue, illness, or other causes that might unnecessarily 
expose the employee or others to injury. 



• Use proper lifting techniques.  Heavy objects will be lifted using the large muscles of 
the leg instead of the smaller muscles of the back. 



• Wear appropriate footwear and all other protective equipment required for work. 



• Cleanse thoroughly after handling hazardous substances. 



• Maintain all tools and equipment in good condition. 



• First aid kits shall be located in a prominent location and stocked with basic first aid 
supplies. 
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DDDDisclaimerisclaimerisclaimerisclaimer:  This safe work practice (SWP) is the property of Tetra Tech, Inc. (Tetra Tech).  Any reuse of the SWP without 
Tetra Tech’s permission is at the sole risk of the user.  The user will hold harmless Tetra Tech for any damages that result 
from unauthorized reuse of this SWP.  Authorized users are responsible for obtaining proper training and qualification 
from their employer before performing operations described in this SWP. 
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This safe work practice (SWP) describes situations where heat stress is likely to occur and 



provides procedures for the prevention and treatment of heat-related injuries and illnesses.  



Wearing personal protective equipment (PPE), especially during warm weather, puts employees at 



considerable risk of developing heat-related illness.  Health effects from heat stress may range 



from transient heat fatigue or rashes to serious illness or death. 



Many factors contribute to heat stress, including PPE, ambient temperature and humidity, 



workload, and the physical condition of the employee, as well as predisposing medical conditions.  



However, the primary factors are elevated ambient temperatures in combination with fluid loss.   



Because heat stress is one of the more common health concerns that may be encountered during 



field activities, employees must be familiar with the signs, symptoms, and various treatment 



methods of each form of heat stress.  Heat stroke is the most serious heat-related illness—it is a 



threat to life and has a 20 percent mortality rate.  Direct exposure to sun, poor air circulation, 



poor physical condition, and advanced age directly affect the tendency to heat stroke.  Table 1 



lists the most serious heat conditions, their causes, signs and symptoms, and treatment. 



Training is an important component of heat stress prevention.  Employees are instructed to 



recognize and treat heat-related illnesses during 8-hour health and safety refresher and first aid 



training courses.  When working in hot environments, specific steps should be taken to lessen the 



chances of heat-related illnesses.  These include the following: 



• Ensuring that all employees drink plenty of fluids (Gatorade® or its equivalent) 



• Ensuring that frequent breaks are scheduled so overheating does not occur 



• Revising work schedules, when necessary, to take advantage of the cooler parts of 



the day (such as working from 5:00 a.m. to 11:00 a.m. and 6:00 p.m. to nightfall). 



When PPE must be worn (especially Levels A and B), suggested guidelines relating to ambient 



temperature and maximum wearing time per excursion are as shown in Table 2. 
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TABLE 1TABLE 1TABLE 1TABLE 1    



HEAT STRESS CONDITIOHEAT STRESS CONDITIOHEAT STRESS CONDITIOHEAT STRESS CONDITIONSNSNSNS    



Condition Causes Signs and Symptoms Treatment 



Heat cramps Fluid loss and 



electrolyte imbalance 



from dehydration 



• Painful muscle 



cramps, especially in 



legs and abdomen 



• Faintness 



• Profuse perspiration 



• Move affected worker to cool location 



• Provide sips of liquid such as 



Gatorade® 



• Stretch cramped muscles 



• Transport affected worker to hospital if 



condition worsens 



Heat 



Exhaustion 



Blood transport to skin 



to dissipate excessive 



body heat, resulting in 



blood pooling in the 



skin with inadequate 



return to the heart 



• Weak pulse 



• Rapid and shallow 



breathing 



• General weakness 



• Pale, clammy skin 



• Profuse perspiration 



• Dizziness 



• Unconsciousness 



• Move affected worker to cool area 



• Remove as much clothing as possible 



• Provide sips of cool liquid or Gatorade® 



(only if conscious) 



• Fan the person but do not overcool or 



chill 



• Treat for shock 



• Transport to hospital if condition 



worsens 



Heat Stroke Life threatening 



condition from 



profound disturbance 



of body’s heat-



regulating mechanism 



• Dry, hot, and flushed 



skin 



• Constricted pupils 



• Early loss of 



consciousness 



• Rapid pulse 



• Deep breathing at 



first, and then shallow 



breathing 



• Muscle twitching 



leading to convulsions 



• Body temperature 



reaching 105 or 



106 °F or higher 



• Immediately transport victim to medical 



facility 



• Move victim to cool area 



• Remove as much clothing as possible 



• Reduce body heat promptly by dousing 



with water or wrapping in wet cloth 



• Place ice packs under arms, around 



neck, at ankles, and wherever blood 



vessels are close to skin surface 



• Protect patient during convulsions 
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TABLE 2TABLE 2TABLE 2TABLE 2    



SUGGESTED GUIDELINESSUGGESTED GUIDELINESSUGGESTED GUIDELINESSUGGESTED GUIDELINES WHEN WEARING PPE WHEN WEARING PPE WHEN WEARING PPE WHEN WEARING PPE    



Ambient Temperature Maximum PPE Wearing Time per Excursion 



Above 90 °F 15 minutes 



85 to 90 °F 30 minutes 



80 to 85 °F 60 minutes 



70 to 80 °F 90 minutes 



60 to 70 °F 120 minutes 



50 to 60 °F 180 minutes 



Source: National Institute for Occupational Safety and Health (NIOSH).  1985.  Memorandum Regarding 



Recommended Personal Protective Equipment Wearing Times at Different Temperatures.  From Austin 



Henschel.  To Sheldon Rabinovitz.  June 20. 



To monitor the level of an employee’s heat stress, the following should be measured: 



• Heart Rate:  Count the radial (wrist) pulse during a 30-second period as early as possible 



in the rest period; if heart rate exceeds 110 beats per minute at the beginning of the rest 



period, shorten the next work cycle by one-third and keep the rest period the same. 



 If the heart rate still exceeds 110 beats per minute at the next period, shorten the 



following work cycle by one-third. 



• Oral Temperature:  Use a clinical thermometer (3 minutes under the tongue) to measure 



the oral temperature at the end of the work period.  If oral temperature exceeds 99.6 °F 



(37.6 °C), shorten the next work cycle by one-third without changing the rest period.  If 



oral temperature still exceeds 99.6 °F at the beginning of the next rest period, shorten the 



following work cycle by one-third.  Do not permit a worker to wear impermeable PPE when 



his or her oral temperature exceeds 100.6 °F (38.1 °C). 



DisclaimerDisclaimerDisclaimerDisclaimer:  This safe work practice (SWP) is the property of Tetra Tech, Inc. (Tetra Tech).  Any reuse of the SWP 



without Tetra Tech’s permission is at the sole risk of the user.  The user will hold harmless Tetra Tech for any 



damages that result from unauthorized reuse of this SWP.  Authorized users are responsible for obtaining proper 



training and qualification from their employer before performing operations described in this SWP. 
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This program documents procedures to protect employees and prevent combustible 



materials from exposure to fire, sparks, hot metal, or any other source of ignition whenever 



hot work is performed outside of a designated safe hot work area.  Definitions, 



responsibilities, hot work requirements, and hot work in confined spaces are discussed 



below.   



1.1.1.1.0000    SCOPESCOPESCOPESCOPE    



This SWP was developed in accordance with Occupational Safety and Health Administration 



(OSHA) requirements specified in Title 29 of the Code of Federal Regulations (CFR) 



1910.252 for fire prevention and protection during welding, cutting, and brazing.  This SWP 



applies to all hot work performed by Tetra Tech employees.  Subcontractors who perform hot 



work must adhere to their own hot work program that meets or exceeds the requirements of 



this SWP.  



2.2.2.2.0000    RESPONSIBILITIESRESPONSIBILITIESRESPONSIBILITIESRESPONSIBILITIES    



The project manager (PM) must ensure hot work permits are issued, ensure that employees 



are trained in hot work requirements, and ensure that contract personnel meet 



requirements detailed in this SWP.  Hot work shall not begin until the project manager or 



designated site safety coordinator (SSC) can ensure and document in the site logbook the 



following: 



• People and combustible materials will not be exposed to fire, sparks, or any 



other source of ignition. 



• Emergency response procedures are in place. 



• The work area is safe. 



The SSC, working under the authority of the project manager, is responsible for on-site 



compliance with hot work requirements including completion of hot work permits.  The Tetra 



Tech operating unit health and safety manager (HSM) or designee shall assist in site-specific 



procedure development.  The SSC should periodically evaluate the effectiveness and 



integrity of site-specific hot work procedures.  The PM is responsible for ensuring that a site-



specific health and safety plan (HASP), construction health and safety plan (C-HASP), Job 
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Hazard Analysis (JHA), Job Safety Analysis (JSA), or other site-specific health and safety 



documentation is prepared and implemented that addresses the hazards of hot work at the 



site.  This documentation will designate on-site responsibilities, including those of the SSC 



and the fire watch. 



The fire watch shall attend all hot work performed in circumstances where a fire might 



develop.  These circumstances exist when one or more of the following is true: 



• An appreciable amount of combustible material that can be easily ignited 



(including material such as the building structure or other materials) is within 



35 feet of the hot work area 



• Wall or floor openings exist within a 35-foot-radius of the hot work area that 



expose combustible materials in adjacent areas; openings include concealed 



spaces in walls or floors 



• Combustible materials likely to be ignited by conduction or radiation are near 



the other side of hot work areas near the metal partitions, walls, ceilings, or 



roofs 



The fire watch shall also ensure that the appropriate extinguishing equipment is readily 



available and be trained in its use.  The type of hot work procedures performed shall 



determine equipment required.  At a minimum, an extinguisher rated at 2A:40BC shall be 



provided.  Depending on the amount of combustible materials in the area and the location 



of the hot work, a hose with a stream diameter of up to 1.5 inches may be required.  The 



Tetra Tech HSM should be consulted for assistance with fire extinguisher selection. 



The fire watch shall be familiar with the equipment for sounding an alarm in the event of a 



fire and watch for fires in all exposed areas.  Personnel should not try to extinguish fires 



unless the fire is extinguishable given the capacity of the equipment available.  In the event 



of fire beyond the extinguisher’s capacity, the fire watch shall summon aid. 
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3.3.3.3.0000    DEFINITIONSDEFINITIONSDEFINITIONSDEFINITIONS    



Designated Safe Hot Work Area:  An area that has been designed and constructed 



specifically for performing open-flame or spark-producing work (for example, maintenance 



shops are designated safe hot work areas) 



Fire watch::::  At least one individual dedicated solely to the look out and control of stray fires; 



the fire watch shall remain in a location that allows immediate communication with the 



individual(s) performing hot work; the fire watch shall also remain in the work area after 



work is completed to ensure the risk of fire from hot work has passed (at a minimum, this 



period will last at least 30 minutes.) 



Hot Work::::  Work using an open-flame or spark-producing apparatus; hot work includes, but 



is not limited to, welding, cutting, burning, grinding, and related heat-producing jobs that 



could ignite combustible materials or flammable atmospheres 



4.4.4.4.0000    HOT WORK REQUIREMENTHOT WORK REQUIREMENTHOT WORK REQUIREMENTHOT WORK REQUIREMENTSSSS    



The following minimum requirements apply at sites where hot work will be performed: 



• A hot work permit shall be completed to authorize hot work performed outside of 



designated safe hot work areas.  Hot work may not begin until a permit has been 



obtained. Form HW-1 “Hot Work Permit,” is suitable for most work. 



• Combustible materials, including ordinary combustible materials, and flammable and 



combustible liquids should be relocated at least 35 feet from the hot work area.  If 



relocation is impractical, combustibles shall be protected with flame-proof covers or 



shielded with metal or flame-proof curtains. 



• The hot work permit should specify the concentrations of vapors and gases in areas 



as applicable. 



• If flammable vapors or gases are present but their levels do not exceed 10 percent of 



the lower explosive limit (LEL), hot work should not be started until the person 



approving the permit 



− Knows the source of the flammable gases or vapors and 
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− Determines that their concentration will not increase while the hot work is in 



progress. 



• Hot work should not be performed if the concentration of flammable gases or vapors 



exceeds 10 percent of the LEL. 



• Lower areas should be roped off when hot work is performed overhead.  Warning 



signs must then be posted to prevent combustible materials and personnel from 



entering the lower areas. 



• Barriers should be placed around and under hot work areas to confine sparks unless 



this action is physically impossible. 



• Open drains leading to underground systems that may contain flammable or 



combustible materials should be protected by the following: 



− The atmosphere should be tested for flammable vapors before a permit is issued and 



− The open drain should be covered with a fire blanket or similar protective shield to 



prevent the entry of sparks, even if a safe atmosphere currently exists. 



5.5.5.5.0000    HOT WORK IN CONFINEDHOT WORK IN CONFINEDHOT WORK IN CONFINEDHOT WORK IN CONFINED SPACES SPACES SPACES SPACES    



When performing hot work in confined spaces, employees shall comply with the Confined 



Space Entry Program (see Document Control Number 2-5).  In addition, employees shall do 



the following: 



• Keep all gas cylinders and welding machines outside of confined spaces 



• Positively isolate the gas supply outside the confined space when torches are not in 



use for a substantial period of time (such as during a lunch break); when practical, 



employees shall also remove torches and hoses from confined spaces 



• De-energize electrode holders by electrically disconnecting the power supply when 



arc welding is to be suspended for an appreciable amount of time or the welder has 



occasion to leave work 











Revision Date: Revision Date: Revision Date: Revision Date: 10/1/200810/1/200810/1/200810/1/2008    



Document Control NumberDocument Control NumberDocument Control NumberDocument Control Number::::    



4444----6666    



 



TETRA TECH, INC.TETRA TECH, INC.TETRA TECH, INC.TETRA TECH, INC.    



HOT WORK HOT WORK HOT WORK HOT WORK PROGRAMPROGRAMPROGRAMPROGRAM 



Page Page Page Page 5555 of  of  of  of 5555    



 



 



The online version of this document supersedes all other versions.  Paper copies of this document are 



uncontrolled.  The controlled version of this document can be found on the Tetra Tech Intranet. 
 



• Use insulating mats or similar insulating equipment to protect welders using 



alternating current equipment over 50 volts from electrical contact with conductive 



materials 



• Ensure that available ventilation in the confined space meets the ventilation 



requirements set forth in 29 CFR 1910.252(c). 
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This document establishes safe work practices (SWP) to follow during drilling operations.  These 



SWPs are based on suggested safety procedures provided in the National Drilling Association’s 



“Drilling Safety Guide.”  Procedures to follow before, during, and after drilling are listed below. 



Before beginning any drill operation, each employee must conform to the following requirements: 



• Wear a hard hat, safety glasses or goggles, steel-toed work boots, a shirt and full-length 



pants when working with or near the drill rig.  Shirts must be tucked in at the belt. 



• Do not wear loose or frayed clothing, loose long hair, or loose jewelry while working with 



rotating equipment. 



• Do not eat, drink, or smoke near the drill rig. 



• Identify all underground utility and buried structure locations before drilling. 



• Ensure that drill masts or other projecting devices will be farther than 25 feet in any 



direction from overhead power lines. 



• Ensure that the drill rig and any other machinery used is inspected daily by competent, 



qualified individuals.  The site safety coordinator (SSC) will ensure compliance with this 



precaution.   



• Drill rig operators will be instructed to report any abnormalities, such as equipment failure, 



oozing liquids, and unusual odors, to their supervisors or the SSC. 



• Establish hand-signal communications for use when verbal communication is difficult.  



One person per work team will be designated to give hand signals to equipment operators. 



While the drill rig is operating, employees must: 



• Wear appropriate respiratory and personal protective equipment (PPE) when conditions 



warrant their use. 



• Avoid direct contact with known or suspected contaminated surfaces. 



• Move tools, materials, cords, hoses, and debris to prevent tripping hazards and contact 



with moving drill rig parts. 
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• Adequately secure tools, materials, and equipment subject to displacement or falling. 



• Store flammable materials away from ignition sources and in approved containers. 



• Maintain adequate clearance of the drill rig and mast from overhead transmission lines.  



The minimum clearance is 25 feet unless special permission is granted by the utility 



company.  Call the local utility company for proper clearance. 



• Only qualified and licensed personnel should operate drill rigs. 



• Workers should not assume that the drill rig operator is keeping track of the rig’s exact 



location.  Workers should never walk directly behind or beside heavy equipment without 



the operator’s knowledge.  



• Workers should maintain visual contact with drill rig operators at all times. 



• When an operator must maneuver equipment in tight quarters, the presence of a second 



person is required to ensure adequate clearance.  If much backing is required, two ground 



guides will be used: one in the direction the equipment is moving, and the other in the 



operator’s normal field of vision to relay signals.  



• Auger sections and other equipment are extremely heavy.  All lifting precautions should be 



taken before moving heavy equipment.  Appropriate equipment, such as chains, hoists, 



straps, and other equipment, should be used to safely transport heavy equipment too 



heavy to safely lift. 



• Proper personal lifting techniques will be used.  Workers should lift using their legs, not 



their backs.  



• Workers will not use equipment they are not familiar with.  This precaution applies to 



heavy as well as light equipment. 



• All personnel not essential to work activities will be kept out of the work area.  



• Workers will be aware of their footing at all times.  



• Workers will remain alert at all times.  



After drilling operations are completed, employees should do the following: 
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• Shut down machinery before repairing or lubricating parts (except parts that must be in 



motion for lubrication). 



• Shut down mechanical equipment prior to and during fueling operations.  When refueling 



or transferring fuel, containers and equipment must be bonded to prevent the buildup of 



static electricity. 



• Keep drill rigs in the exclusion zone until work has been completed.  Such equipment 



should then be decontaminated within the designated decontamination area.  



• Engage parking brakes when equipment is not in use. 



• Implement an ongoing maintenance program for all tools and equipment.  All tools and 



moving equipment should be inspected regularly to ensure that parts are secured, are 



intact, and have no cracks or areas of weakness.  The equipment must turn smoothly 



without wobbling and must operate in accordance with manufacturer specifications.  



Defective items should be promptly repaired or replaced.  Maintenance and repair logs will 



be kept. 



• Store tools in clean, secure areas to prevent damage, loss, or theft.  



DisclaimerDisclaimerDisclaimerDisclaimer:  This safe work practice (SWP) is the property of Tetra Tech, Inc.   Any reuse of the SWP without Tetra 



Tech’s permission is at the sole risk of the user.  The user will hold harmless Tetra Tech for any damages that result 



from unauthorized reuse of this SWP.  Authorized users are responsible for obtaining proper training and qualification 



from their employer before performing operations described in this SWP. 
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SUMMARY OF HAZARDS AND PRECAUTIONS BY TASK 
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SUMMARY OF HAZARDS AND PRECAUTIONS BY TASK 
 
  
 



BOREHOLE DRILLING AND WELL CONSTRUCTION 
 
Hazard Risk Precautions 
 
Operation and Physical injury –struck by, Hard hat, safety glasses, 
movement of  steel support toed boots  
drilling equipment  shoes, standard operating   
  procedures 
 
Contaminated soil Skin contact, Gloves, protective clothing,  
cuttings and water inhalation decontamination, real time 
  emissions monitoring, 
  respirators available 
 
Noise Hearing loss, Hearing protection 
 communication 
 interference 
 
Utility contact Explosion, fire, Pre-drilling survey(s) 
 electrocution 
 
 
 
 



 WELL DEVELOPMENT AND WATER SAMPLING 
 
Hazard Risk Precautions 
 
Operation and Physical injury Hard hat, safety glasses,  
movement of  steel support toed boots  
development  shoes, standard operating equipment 
   procedures 
 
Contaminated water Skin contact, Gloves, protective clothing, 
 Inhalation  decontamination, respirator   
 available 



 
Noise Hearing loss, Hearing protection 
 communication 
 interference 
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DOWN HOLE WELL TESTS 
 
Hazard Risk Precautions 
 
Equipment handling, Physical injury Standard safety practices 
moving, assembly,  
pressurized water hose 
 
Contaminated  Skin contact, Gloves, protective clothing,  
water inhalation decontamination, real time 
  emissions monitoring, 
  respirators available 
 
Noise Hearing loss, Hearing protection 
 communication 
 interference 
 
 



 EQUIPMENT DECONTAMINATION 
 
Hazard Risk Precautions 
 
Hot water/metal Thermal burns Wear gloves, safety glasses, 



  use SOPs 
 
Pressurized water Physical injury Wear gloves, safety glasses, 
jet  Tyvek coveralls 
 
Noise Hearing loss, Hearing protection 
 communication 
 interference 
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HOSPITAL ROUTE 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 











Directions to Citrus Valley Medical Center 
1115 South Sunset Avenue, West Covina, CA 
91790  
2.7 mi – about 8 mins 
(626) 962-4011



 



Loading... 
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1/18/2013http://maps.google.com/maps?f=d&source=s_d&saddr=13811+Amar+Road,+La+Puente,+...











These directions are for planning purposes only. You may find that construction projects, traffic, weather, or other events may cause 
conditions to differ from the map results, and you should plan your route accordingly. You must obey all signs or notices regarding your 
route. 



Map data ©2013 Google 



Directions weren't right? Please find your route on maps.google.com and click "Report a problem" at the bottom left. 



13811 Amar Rd, La Puente, CA 91746 



1. Head east on Amar Rd toward Ardilla Ave 
About 1 min 



go 0.6 mi 
total 0.6 mi 



2. Turn left onto Orange Ave 
About 2 mins 



go 0.8 mi 
total 1.4 mi 



3. Turn right onto W Francisquito Ave 
About 58 secs 



go 0.4 mi 
total 1.7 mi 



4. Take the 3rd left onto S Sunset Ave 
About 2 mins 



go 0.9 mi 
total 2.7 mi 



5. Make a U-turn at W Vine Ave
Destination will be on the right 
About 1 min 



go 387 ft 
total 2.7 mi 



Citrus Valley Medical Center



1115 South Sunset Avenue, West Covina, CA 91790 
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DATE 1/15/2013 NEW     REVISED   
JOB TITLE  UTC – Reinjection Well Installation                           JOB/TASK DESCRIPTION Reinjection Well Installation 



ANALYSIS BY: (NAMES/TITLES) Willow Green/Staff Geologist 
REVIEWED BY: (NAME/TITLE) Don Lee/Senior Hydrogeologist 



APPROVED BY: (NAME/TITLE) Don Lee/Senior Hydrogeologist 



REQUIRED AND/OR 



RECOMMENDED PERSONAL 



PROTECTIVE EQUIPMENT: 



Nitrile gloves, steel-toed boots, safety glasses, high visibility vest with reflective stripes, hard hat, and lighting equipment. 



SEQUENCE OF BASIC JOB STEPS POTENTIAL HAZARDS RECOMMENDED ACTION OR PROCEDURE 



Setting up sampling site 
Traffic, slips, falls, strain. 



Hazardous environment: heat, sun radiation, and 
dust. 



Temporary traffic barriers, high visibility traffic vest, 
practice the correct lifting techniques, hydration, 



sunscreen, and PPE (hat, gloves, and safety glasses). 



Core through surface concrete  Concrete chips from saw, noise 
Wear safety glasses and hearing protection at all 



times 



Collect soil samples with a drilling rig 
Chemical hazards, drilling rig (pinch points, 



hydraulic arms, noise) 



Wear nitrile gloves during sampling activities. 
Screen for VOCs with a PID. Stay clear of the drill rig 
during operation; wear hearing protection and hard 



hat. 



Reinjection well installation and piezometer 
borehole installation 



Silica dust from bentonite and cement, sharp edges 
on well casing 



Wear breathing protection during well construction 
activities involving bentonite and cement or stay 



upwind of activities. Wear leather gloves if handling 
well casing. 



Water sampling Contaminated groundwater, container preservatives 
Nitrile gloves and eye protection should be worn while 



handling groundwater samples and sample bottles. 



Pilot testing reinjection well 
Contaminated groundwater, high pressure water 
from hydrant, impaired vision due to night work 



Wear nitrile gloves and eye protection. Use caution 
when using water from hydrant. During night work 



wear high visibility vest, set up lighting equipment, and 
have security guards present. 
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INSTRUCTIONS FOR COMPLETEING THE JOB SAFETY ANALYSIS FORM 



Job Safety Analysis (JSA) is an important accident prevention tool that works 
by finding hazards and eliminating or minimizing them before the job is 
performed, and before they have a chance to become accidents.  Use JSA for 
job clarification and hazard awareness, as a guide in the new employee 
training, for periodic contacts and for retraining of senior employees, as a 
refresher on jobs which run infrequently, as an accident investigation tool, and 
for informing employees of specific job hazards and protective measures.  Set 
priorities for doing JSA's: jobs that have a history of many accident, jobs that 
have produced disabling injuries, jobs with high potential for disabling injury or 
death, and new jobs with no accident history. 



Select a job to be analyzed.  Before filling out this form, consider the following:  The 
purpose of the job - What has to be done?  Who has to do it?  The activities 
involved - How is it done?  When is it done?  Where is it done?  In summary, to 
complete this form you should consider the purpose of the job, the activities it 
involves, and the hazards it presents.  If you are not familiar with a particular job or 
operation, interview an employee who is.  In addition, observing an employee 
performing the job, or "walking through" the operation step by step may give 
additional insight into potential hazards.  You may also wish to videotape the job 
and analyze it.  Here's how to do each of the tree parts of a Job Safety Analysis: 



SEQUENCE OF BASIC JOB STEPS POTENTIAL HAZARDS RECOMMENDED ACTION OR PROCEDURE 



Examining a specific job by breaking it 
down into a series of steps or tasks, will 
enable you to discover potential hazards 
employees may encounter. 



A hazard is a potential danger. The purpose of the 
Job Safety Analysis is to identify ALL hazards both 
those produced by the environment or conditions 
and those connected with the job procedure. 



Using the first two columns as a guide, decide what actions or 
procedures are necessary to eliminate or minimize the hazards 
that could lead to an accident, injury, or occupational illness. 



Each job or operation will consist of a set of 
steps or task. For example, the job might be 
to move a box from a conveyor in the 
receiving area to a shelf in the storage area. 
To determine where a step begins or ends, 
look for a change of activity, change in 
direction or movement. 



To Identify hazards, ask yourself these questions 
about each step: (1) Is there a danger of the 
employees striking against, being struck by, or 
otherwise making injurious contact with an object? 
(2) Can the employee be caught in, by, or between 
objects? (3) Is there potential for slipping, tripping, 
or falling? Could the employee suffer strains from 
pushing, pulling, lifting, bending, or twisting? (4) Is 
the environment hazardous to safety and/or health 
(toxic gas, vapor, mist, fumes, dust, heat, or 
radiation)? 



Begin by trying to: (1) engineer the hazard out; (2) provide 



guards, safety devices, etc; (3) provide personal protective 
equipment; (4) provide job instruction training; (5) maintain 



good housekeeping; (6) insure good ergonomics (positioning 
the person in relation to the machine or other elements in such 
a way as to improve safety). 



Picking up the box from the conveyor and 
placing it on a handtruck is one step. The 
next step might be to push the loaded 
handtruck to the storage area (a change in 
activity). Moving the boxes from the truck 
and placing them on the shelf is another 
step. The final step might be returning the 
handtruck to the receiving area. 



List the recommended safe operating procedures. Begin with 
an action word. Say exactly what needs to be done to correct 
the hazard, such as, "lift using your leg muscles." Avoid general 
statements such as, "be careful." Give recommended action or 
procedure for each hazard. Close observation and knowledge of the job is 



important. Examine each step carefully to find and 
identify hazards - the actions, conditions, and 
possibilities that could lead to an accident.  



Serious hazards should be corrected immediately.  The JSA 
should then be changed to reflect the new conditions. 



Be sure to list all the steps needed to 
perform the job. Some steps may not be 
performed each time; an example could be 
checking the casters on the handtruck. 
However, if that step is generally part of the 
job it should be listed. 



Compiling an accurate and complete list of potential 
hazards will allow you to develop the recommended 
safe job procedures needed to prevent accidents. 



Finally, review your input on all three columns for accuracy and 
completeness. Determine if the recommended actions or 
procedures have been put in place. Re-evaluate the job safety 
analysis as necessary.  
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HEAT STRESS PREVENTION CHECKLIST 











Date Expected Temperature (oF)
Number of Work Areas Today:



Work Areas Location Number of 
Employees per 
Area



Water Provision 
Details 
(Use pull down to 
select cooler or 
bottles)



Total Daily 
Water 
Requirement 



Water 
Replenishing 
Schedule



Shade 
Stations per 
Area



Example Entry Trench 1 5 cooler 2 1 cooler every four 
hours



1



Work Area 1



Work Area 2



Work Area 3



Work Area 4



Prepared By:
Reviewed by Site 
Superintendent:



Daily Water Bottle Inventory Requirements: Sixteen 16oz bottles per employee each day when bottles are used. 



Sufficient water provided in the amounts of either four 8-ounce cups, or two 16-ounce water bottles per hour per employee.



How to Use Spreadsheet: Enter in work locations for the day, the number of employees per work area and use the pull down to specify 
whether bottles or coolers will be used.  The spreadsheet is based on using 16 ounce bottles or 5 gallon portable water coolers. The Total 
Daily Water Requirement (in either the number of coolers or water bottles, depending on what was selected) will be calculated and displayed 
in that cell. Field staff will then document the water replenishing schedule to meet water requirements for that day. Attach the completed 
checklist to the Daily Tailgate Meeting Records.



HEAT ILLNESS PREVENTION CHECKLIST



SHADE AND WATER REQUIREMENTS
Direct access to shade that will accommodate all employees who seek it.



Equivalent to 2 gallons per employee each day when portable coolers with cups are used
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17885 Von Karman Avenue, Suite 500, Irvine, CA 92614 



Tel 949.809.5000     Fax 949.809.5010     www.tetratech.com 



 



February 15, 2013 
 
United States Environmental Protection Agency 
Region 9, Superfund Division 
75 Hawthorne Street 
San Francisco, California 94105-3901 
 



Attention: Mr. Raymond Chavira 
 
Subject: Reinjection Well Installation and Pilot Study Work Plan  



(Revised: February 5, 2013, Second Revision: February 15, 2013) 
Shallow Zone North of Puente Creek 
San Gabriel Valley Superfund Site Area 4 
Los Angeles County, California 



 
Dear Mr. Chavira: 
 
Please find enclosed:  
 



 One hard copy and one electronic copy of Tetra Tech’s revised (revision date: February 15, 
2013) response to comments from the United States Environmental Protection Agency 
(USEPA) on the Reinjection Well Installation and Pilot Study Work Plan dated January 11, 
2013.  The USEPA’s comments were received by email on January 25, 2013;  



 



 One hard copy and one electronic copy of the Reinjection Well Installation and Pilot Study 
Work Plan for the Puente Valley Operable Unit (PVOU) Shallow Zone (SZ) Eastern Plume 
Early Action (revised 2/5/2013, second revision: February 15, 2013); and 
 



 One hard copy and one electronic copy of a draft preliminary schedule for installing the 
piezometers and the reinjection well, performing the pilot study, preparing the associated 
report, and conducting groundwater modeling analysis. 
 



If you have any questions or require additional information please do not hesitate to call the 
undersigned at (949) 809-5222. 
 
Sincerely, 
Tetra Tech  
 
 
 
Scott Parsons 
Principal Engineer  
 
cc: Brad Barquest, United Technologies Corporation (e-mail) 
 Raymond Chavira, USEPA (e-mail) 
 Tom Perina, CH2MHill (e-mail and 2 hard copies) 













J:\UTC\PVOU\2013\Reinjection Well & Pilot Study\Work Plan\RTC\20130215\20130215_RTC.docx            1                                                     TETRA TECH 
  



Response to Comments 
 



Review of Reinjection Well Installation and Pilot Study Work Plan 
Puente Valley Operable Unit, Shallow Zone North of Puente Creek 



San Gabriel Valley Superfund Site Area 4, Los Angeles County, California, 
Prepared for United Technologies Corporation by Tetra Tech  
(Submitted by Tetra Tech by Email by on January 11, 2013) 



    



Comment 
No. 



Comment 
(EPA, January 25, 2013) 



Response 
(Tetra Tech, February 5, 2013 
Revised February 15, 2013) 



Action to be Taken 



General Comments 



1. 



 



Comment 3 - EPA requests that the LARWQCB be 
copied on all key issues--but will not ask them for their 
approval. EPA wants to keep the agency in the loop and 
will let UTC know if the agency wants additional 
information if they request it. 



Tetra Tech acknowledges this comment. A copy of the USEPA-
approved Final Draft 
Reinjection Well Installation 
and Pilot Study Work Plan 
will be submitted to the 
LARWQCB. 



2. 



 



Comment 5 - Please check the text and figures for 
consistency between Figure 2 and Figure 3. 



Tetra Tech acknowledges this comment. The work plan text and 
figure references have been 
checked.  



3. Comment 12 – The revised Work Plan indicates that the 
monitoring well which will be drilled first. Consequently, 
there will be a continuous soil core from this borehole, 
so the mud borehole for the injection well 50 ft away 
does not need soil sampling and detailed soil description 
described in the original comment, just geophysical 
logging. The detailed soil description and samples for 
sieve analysis from the sonic borehole and geophysical 
log from the mud hole will be sufficient to characterize 
the lithology. UTC should still use the vials for assessing 
the soils (as described in the original comment) at 
selected depths from the sonic borehole core. 



Tetra Tech concurs with the comment.   
Although not required by the USEPA, Tetra 
Tech intends to log the soil cuttings produced 
from mud rotary drilling of the reinjection well 
borehole for documentation purposes.  Vials 
will be used for logging the piezometer 
borehole as required by the USEPA.  Vials will 
not be used to log the borehole for the 
reinjection well.   



The procedures for using 
VOA vials to log the 
borehole for the reinjection 
well have been removed 
from Section 2.3.  



 



4. 



 



Comment 19 – UTC should monitor the Intermediate 
Zone (IZ) wells listed in the comment.  We believe this is 
not a “small test”, since pumping 400 gpm will exert 
stress on the aquifer and although we cannot determine 



Tetra Tech acknowledges this comment.  It is 
noted that Tetra Tech is of the understanding 
that substantial lithological and groundwater 
quality data have been collected during the 



Sections 1.0 and 2.5 have 
been revised to state that 
water levels in IZ monitoring 
well MW 6-10I, and 
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Comment 
No. 



Comment 
(EPA, January 25, 2013) 



Response 
(Tetra Tech, February 5, 2013 
Revised February 15, 2013) 



Action to be Taken 



4. 



(Continued) 



a priori the extent of any drawdown response in the IZ, 
we recommend monitoring the IZ wells.  Even if there is 
no recorded response, the data will be useful because it 
would indicate an upper limit on the vertical K between 
the zones. Per our January 17, 2013 meeting, UTC and 
CH2M HILL will further discuss which wells will be 
monitored. 



Benchmark and PVOU IZ Remedial Design 
Investigations.  We consider these data to be 
essential to understanding the hydraulic 
interactions between the PVOU IZ and the 
PVOU SZ and therefore evaluating the 
impacts, if any, that the pilot study will have on 
the PVOU IZ.  As discussed in our meeting on 
January 17, 2013, Tetra Tech believes that the 
inclusion of wells MW 6-10I and MW 6-19 plus 
the wells to be installed at PMW-1 will be 
sufficient to evaluate the aquifer’s response to 
the pilot study. 



potentially  the IZ well(s) that 
will be installed by Northrop 
Grumman at the intersection 
of  Blackwood Street and 
Sandia Avenue (this location 
is referred to as  PMW-1 by 
the USEPA and Northrop 
Grumman)  will be monitored 
during the reinjection.   



Sections 1.0 and 2.0 have 
also been revised to state 
that after the piezometers 
have been developed and 
sampled, Tetra Tech will 
review the lithological and 
analytical data obtained from 
the piezometers and the 
PMW-1 well(s) in 
collaboration with the 
USEPA to determine the 
final construction details for 
the reinjection well.   



Figure 3 has been revised to 
show PMW-1 and MW 6-10I,  



5. New Comment – UTC shall sample the monitoring well 
(piezometer) screens and injection well following 
development. Sample the monitoring piezometers 
before installing the injection well to confirm that 
groundwater at the reinjection location does not contain 
VOC concentrations above MCLs.   



Tetra Tech acknowledges this comment.  
However, as agreed upon in our January 17, 
2013 meeting, the piezometer borehole will be 
drilled and logged prior to the reinjection well 
and the lithological data collected during 
piezometer borehole drilling will be utilized to 
target the zones most likely to serve as 
contaminant pathways. Therefore the 
groundwater analytical data collected from 
these piezometers will be sufficient for 
characterizing this area and sampling the 
reinjection will not be necessary   



Sections 2.2 and 2.3 state 
that only  the piezometers 
will be sampled for volatile 
organic compounds (VOCs) 
concentrations following well 
development and that the 
piezometers will be sampled 
before installing the 
reinjection well to determine 
whether the reinjection 
location may contain VOCs 
above MCLs.   



 













ID Task Name



1 1 PVOU SZ Reinjection Pilot Study Work Plan



2 1.1 UTC Submit Report



3 1.2 USEPA Review Report



4 1.3 USEPA Comments



5 1.4 UTC Respond to comments



6 1.5 UTC Submit Revised RD Work Plan to USEPA



7 1.6 USEPA Review Revised RD Work Plan



8 1.7 USEPA Conditional Approval Letter



9 1.8 UTC Respond to Conditional Approval Letter Comments



10 1.9 UTC Submit Revised Reinjection Pilot Study Work Plan to USEPA
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From: Chavira, Raymond
To: Barquest, Bradley A UTCHQ; Scott.Parsons@tetratech.com
Cc: Lee, Don (Don.Lee@tetratech.com); Tom.Perina@CH2M.com; Kerang.Sun@CH2M.com
Subject: EPA Comments on Draft Baseline Sampling Work Plan (18 Nov 2013)
Date: Thursday, December 05, 2013 3:00:00 PM
Attachments: EPA Cmmt Lttr Baseline SampWP_18NOV2013.rev.pdf


WP_20131118.pdf


Brad,
 
Attached are EPA’s review comments of the Draft Baseline Sampling Work Plan, SZ-North (TT GEO,
 18 Nov 2013).  Based on today’s discussion, please proceed with revising the work plan and submit
 by December 13, 2013.
 
Please call me if you any questions.
 
Ray
 
_______________________________________
Raymond Chavira
Environmental Scientist/Remedial Project Manager
EPA Region IX
75 Hawthorne Street, SFD-7-3
San Francisco, CA  94105-3901
(415) 947-4218
(415) 947-3528 fax
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 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
 REGION IX 
 75 Hawthorne Street 
 San Francisco, CA  94105 
 



December 5, 2013 
 
VIA EMAIL 
 
Mr. Bradley A. Barquest  
United Technologies Corporation  
9716 Avocet Street, NW 
Coon Rapids, Minnesota  55433 
 
 
Subject: EPA Review Comments - Draft Baseline Sampling Work Plan, Puente Valley 



Operable Unit, Shallow Zone North of Puente Creek, Interim Remedial 
Design/Remedial Action  



 
Dear Mr. Barquest: 



The United States Environmental Protection Agency, Region 9 (EPA) has reviewed the 
Draft Baseline Sampling Work Plan, Puente Valley Operable Unit, Shallow Zone North of 
Puente Creek, Interim Remedial Design/Remedial Action, Los Angeles, California, prepared for 
United Technologies Corporation (UTC) by Tetra Tech (TT), dated November 18, 2013.   



The Work Plan was prepared to perform baseline ground water quality sampling 
associated with the PVOU Shallow Zone North of Puente Creek (SZ-North) Eastern Plume, 
more specifically, to sample specific PVOU SZ-North groundwater monitoring and extraction 
wells for the analytes required by the Los Angeles Regional Water Quality Control Board 
(LARWQCB) Order No R4-2007-0019, Revised General Waste Discharge Requirements for 
Groundwater Remediation at Petroleum Hydrocarbon Fuel, Volatile Organic Compound and/or 
Hexavalent Chromium Impacted Sites (File No. 01-116) (the General Permit).  



The data collected from this sampling event will be utilized to: [1] assess baseline 
“aquifer” conditions in the extraction zone (via sampling PVOU SZ extraction wells S05, S06, 
and potentially S07), the reinjection zone (via sampling piezometer P-1), and a downgradient 
monitoring area (via sampling at monitoring wells MW8-1, 8-2, and 8-3); and [2] to evaluate the 
potential that the reinjection of the treated PVOU SZ North groundwater could result in 
unintended “adverse impacts” to the water quality  in the reinjection and downgradient areas. 



 
Based on discussions with the LARWQCB and statistician with our technical consultant 



at CH2M HILL, EPA recommends UTC individually sample the four well clusters located at and 
downgradient of the planed injection site in order to generate a sufficient number of samples to 
statistically characterize the background water quality condition in the injection area.  



 
 
 
 
 











 
 
 
For the extraction wells, we concur with UTC to take composite samples as proposed. 



The results from the composite samples can be used to estimate the water quality condition of the 
future treated water for re-injection.  The estimated water quality parameters representing the 
treated water can then be compared with the statistics describing the background population in 
the injection area (i.e., the 16 samples from the 4 well clusters P-1, MW8-1, MW8-2 and MW8-
3).  Alternatively, UTC can also utilize the previous baseline sampling results (16 samples from 
4 rounds of sampling 4 monitoring wells) to represent the population of the extracted water and 
compare the population statistics with those representing the injection area background 
condition. 



 
The Regional Water Board preference is for a comprehensive baseline assessment and 



EPA concurs with this initial approach.  Please note that a second round of baseline sampling 
may be necessary post injection study.  We plan to follow up with the Regional Water Board 
post sampling to discuss reasonable approaches for water quality comparison. 



 
Our specific comments are provided in Appendix A of this letter.  UTC shall submit a 



Baseline Sampling Work Plan to EPA no later than seven (7) days from the date of the comment 
letter.  



 
If you have any questions, please contact me at (415) 947-4218. 
 



Sincerely, 



 
 
Raymond Chavira 
Remedial Project Manager 
Puente Valley Operable Unit 



 
 
 
 
 
cc: 
 



Scott Parsons, Tetra Tech  
Tom Perina, CH2M HILL 
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APPENDIX A 
 



EPA REVIEW COMMENTS 



December 5, 2013  



 
EPA Review of the Draft Baseline Sampling Work Plan, Puente Valley Operable Unit, 
Shallow Zone North of Puente Creek, Interim Remedial Design/Remedial Action, Los 
Angeles, California, prepared for United Technologies Corporation (UTC) by Tetra Tech 
(TT), dated November 18, 2013.   
 
Review Comments 



1. Site Conceptual Model and Stratigraphy.  The text defining the Shallow Zone (SZ) 
should be modified to incorporate the current interpretations of the depth of the SZ in 
the mouth of Puente Valley.  The definition of the SZ within the Work Plan is based 
only on the SZ description included in the ESD and has not incorporated the findings 
from more recent field work and analysis.  The Draft Baseline Sampling Work Plan 
states that:  



The PVOU SZ is a hydrostratigraphic unit (“aquifer zone”) identifiable by its 
hydrostratigraphy, contaminant concentrations; production well screened 
intervals, and hydraulic head differences. More specifically, the ESD 
(USEPA, 2005) states “the shallow zone at the mouth of the valley generally 
encompasses the upper 150 to 200 feet of the saturated aquifer, including the 
interval between the water table and approximately 250 to 300 feet bgs.” The 
upper three screen intervals of monitoring wells MW8-1, MW8-2, and MW8-
3, and piezometer P-1, and the entire screen intervals of PVOU SZ extraction 
wells S-05, S-06, and S-07 are all located within the PVOU SZ. 



EPA Comment: At the time the ESD was written, there were insufficient data to 
accurately define the bottom of the SZ, especially in the vicinity and downgradient (to 
the northwest) of the planned injection location.  Hence, the ESD only provides a 
general description of the SZ and the ESD does not limit the SZ to a maximum depth 
of 300 feet below ground surface. On the other hand, the ESD does provide language 
to define the depth limit of the SZ zone by referring to the well screens of the 
production wells in the B7 Well Field, i.e. “…The Shallow Zone shall be deemed not 
to extend below the depths corresponding to the current upper perforated intervals of 
San Gabriel Valley Water Company production wells B7C and B11B (280 and 302 
feet below ground surface [bgs], respectively, and Suburban production well 147W3 ( 
300 feet bgs)”.  The SZ at the mouth of PVOU cannot be defined by a single 
numerical value, because the strata generally dip to the North and West and therefore 
vary from location to location. As such, aquifer zones in PVOU, including the SZ, 
should be defined through careful analyses of geological, hydraulic and contaminant 
distribution data, as has been done by EPA over the past years. The recently installed 
monitoring well clusters P-1, MW8-1, MW8-2 and MW8-3 are located in the toe of 
the PVOU SZ Eastern plume and in an area adjacent to the main San Gabriel Basin.  
In this area, the depth limit of the SZ is expected to be deeper than in the vicinity of 
production wells B7C, B11B and 147W3. The geophysical data and VOC 
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contaminant concentration data collected during the installation of these cluster wells 
indicate that the SZ in the area of the monitoring well clusters exceeds 300 ft bgs and 
all the monitoring wells, including the bottom screens, are considered to be installed 
within the SZ.  Please update the Site Conceptual Model to incorporate this 
information. 



2. Use of Composite Samples.  The Work Plan states that: 
“to maximize the representativeness and comparability of the data collected in 
association with the selected extraction wells and the reinjection 
area,”…“composite samples will be collected from each of the PVOU SZ 
‘mixing zones’ associated with either extraction or reinjection.” … “An 
individual ‘mixing zone’ composite sample will be comprised of groundwater 
collected from discrete depth intervals from the respective extraction well, 
monitoring well, or piezometer. As such, one composite sample will be collected 
from each PVOU SZ extraction wells S05, S06, and S07 for the extraction area 
and MW8-1, MW8-2, MW8-3 and P-1. Composite sampling in this manner is 
required to minimize sample variability that is concentration extremes, and 
facilitate comparability of the analytical results.” 



EPA Comment:  EPA agrees with the use of composite samples for SZ extraction 
wells S05, S06, and S07, which have relatively long well screens (approximately 40 
to 80 feet in length).  A composite sample from the three planned samples from the 
bottom, middle, and top of each extraction well screen is assumed to approximate the 
average water quality from each SZ extraction well when pumping and thus allows 
for estimation of water quality of treated water which will be injected into the planned 
injection site.  However, EPA does not agree with the use of the composite samples 
for the injection area well (P-1) and downgradient monitoring area wells (MW8-1, 
MW8-2, MW8-3) because this approach only allows four samples to be collected 
from the injection area which is far below the minimum number of samples (that is, 8 
samples) required for a population sample representing the water quality in the 
injected area on which a meaningful statistical analysis can be performed.  Individual 
samples should be collected and submitted for the comprehensive laboratory 
analyses from each of the four well screens from MW8-1, MW8-2, MW8-3 and 
P-1. EPA’s recommendation is based on the following considerations: 



a. According to LARWQCB Order No. R4-2007-0019 (the General Permit), 
“the re-injection or infiltration of treated groundwater that exhibits general 
mineral content that is naturally occurring and exceeds Basin Plan Objectives 
may be returned to the same groundwater formations from which it is 
withdrawn, with concentrations not exceeding the original background 
concentrations for the site.”  In November 2010, the LARWQCB provided 
consent to UTC to reinject treated PVOU SZ groundwater as an allowable 
activity under the General Permit with the stipulation that monitoring be 
performed to ensure that background concentrations of boron, nitrogen, TDS, 
chloride, and sulfate will not be exceeded in the reinjected water.   



b. The General Permit doesn’t specify how the treated water intended for re-
injection should be compared with the background concentrations at the 
injection site. It is expected that the LARWQCB will require comparison 











 



A_3 
 



based on formal statistical analysis. A minimum of 8 to 10 samples are needed 
from both populations representing groundwater from the SZ extraction area 
and the SZ injected/downgradient area to calculate and compare meaningful 
sample population statistics such as background threshold values (BTVs), 
upper tolerance levels (UTLs), upper confidence levels (UCLs) or upper 
prediction limits (UPLs) for concentrations of nitrogen, total dissolved solids 
(TDS), chloride and sulfate.  



c. The comparison that would best represent the actual physical reinjection of 
treated SZ-North groundwater is the comparison of the treated groundwater 
blend from all (or just the Phase I) SZ-North extraction wells to the population 
sample of the injection/downgradient area.  The water quality of the 
injection/downgradient area would best be evaluated by sampling each of the 
4 depth zones at P-1, MW8-1, MW8-2, and MW8-3 (total of 16 samples) 
which would satisfy the minimum number of samples needed for formal 
statistical analysis.  However, it is not possible at present to obtain eight (or 
more) samples representing the future treatment plant effluent in order to 
satisfy the minimum number of samples required for formal statistical analysis 
for the population representing the treated water intended for re-injection. 
Given that the treated water intended for re-injection is a mixture of water 
extracted from all extraction wells that will be operational in the future, one 
possible approach is to estimate the water quality of the water intended for 
injection based on the results of the composite samples from the extraction 
wells S5, S6 and/or S7, and compare the estimated water quality with the 
statistics of the population representing the background concentrations the 
injection/downgradient area.  Alternatively, UTC could utilize the water 
quality data from the 4 sampling events previously conducted for the 
comprehensive reinjection parameters from the 4 monitoring wells within the 
SZ-North extraction zone (MW6-13, MW6-14, MW6-17, and MW6-18) to 
represent the population of the extracted water for future injection. Even if 
some of the 16 samples have elevated concentrations of a particular parameter 
in either population, they could be within a threshold (e.g., UCL) of the 
injection area population. 



d. In addition, potential vertical variability or stratification of contaminant 
concentrations within the injection area and downgradient area is important 
information that needs to be documented and may potentially help to justify 
reinjection of treated groundwater. Potential vertical stratification of 
groundwater quality in the aquifer is a concern for the RWQCB. Composite 
samples from P-1, MW8-1, MW8-2, and MW8-3 could be easily calculated 
from the individual depth samples, if needed, for alternative analysis. 



3. Pre-field Activities and Project Coordination.  Local public agencies that should be 
notified include the City of La Puente and Police and Fire Departments.   



4. Extraction Well Sampling.  The procedure for compositing the samples from the 
extraction wells should be described in more detail.  In order to prepare a composite 
sample that is composed of three separate samples from each extraction well, the 
specific volume of groundwater that must be collected from each well depth sample, 
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and the procedure for compositing the three depth samples should be described.  
Either the full volume of groundwater that is needed for all analyses will have to be 
collected and mixed in a clean container of sufficient volume, then the composited 
sample will have to be transferred into the individual sample bottles, or 1/3 of the 
volume needed for each analysis will have to be measured with a graduate cylinder 
and this volume of water from each depth sample poured into each respective sample 
analysis container.  If the first approach is used, then the total sample volume needed 
for all analyses, the volume from each well required, the containers used for mixing 
of the composite, and the procedure for filling the sample bottles from the composite 
needs to be described.  If the second approach is used, then the volume of sample 
collected from each of the three depth samples for each analysis should be specified.   



5. Table 1. Request for Analysis.  Note that methane, dissolved carbon dioxide, 
chemical oxygen demand (COD), biological oxygen demand (BOD), and semivolatile 
organic compounds (SVOCs) should be collected with no headspace, as the 
concentrations may change significantly from exposure to air.  In order to obtain a 
meaningful composite sample for these analyses, the three samples for each depth 
zone from the extraction well should be collected in separate bottles with no 
headspace and the appropriate preservatives and placed in an iced cooler.  After all 
samples are collected, then the composite sample can be prepared quickly in such a 
manner to minimize exposure to air.  The bottles for the composited samples should 
also have no headspace.  Alternatively, the laboratory could be requested to prepare 
the composite from the individual sample bottles.  



 








			Review Comments
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17885 Von Karman Avenue, Suite 500, Irvine, CA 92614 



Tel 949.809.5000     Fax 949.809.5010     www.tetratech.com 



 



November 18, 2013 
 
United States Environmental Protection Agency 
75 Hawthorne Street 
San Francisco, California 94105 
 
Attention:      Mr. Raymond Chavira  
 
Subject:       Draft Baseline Sampling Work Plan 



Puente Valley Operable Unit 
Shallow Zone North of Puente Creek 
Interim Remedial Design/Remedial Action 
Los Angeles County, California 



  
Dear Mr. Chavira: 
 
INTRODUCTION 



On behalf of United Technologies Corporation/Carrier Corporation (UTC/Carrier), Tetra Tech 
Inc. has prepared this Work Plan to perform baseline water quality sampling associated with the 
Puente Valley Operable Unit (PVOU) Shallow Zone (SZ) Eastern Plume. This Work Plan was 
prepared in response to a request from the United States Environmental Protection Agency 
(USEPA) to sample certain groundwater monitoring and extraction wells for the applicable 
analytes required by Los Angeles Regional Water Quality Control Board (LARWQCB) Order No 
R4-2007-0019, Revised General Waste Discharge Requirements for Groundwater Remediation 
at Petroleum Hydrocarbon Fuel, Volatile Organic Compound and/or Hexavalent Chromium 
Impacted Sites (File No. 01-116) (the General Permit). The PVOU chemicals of concern (COCs) 
that will be removed from the groundwater by treatment have been excluded from this 
evaluation.   
 
The PVOU SZ North of Puente Creek Interim Remedy is anticipated to be implemented in two 
phases.  The purpose of the first Phase (Phase I; formerly PVOU SZ Eastern Plume Early 
Action) is to initiate hydraulic containment at the toe of the PVOU SZ Eastern Plume by 
extracting groundwater from select PVOU SZ extraction wells, conveying the groundwater to a 
groundwater treatment plant that will be constructed at 13811 Amar Road, and returning the 
treated groundwater to the PVOU SZ via a reinjection well(s) also located at 13811 Amar Road.  
Consistent with the requirements of the General Permit, the extracted groundwater will be 
reinjected into the same hydrostratigraphic unit (“aquifer zone”) as from which the groundwater 
will be extracted. 
 
The purpose of second Phase (Phase 2) will be to initiate applicable hydraulic containment for 
the remainder of the PVOU SZ North of Puente Creek Interim Remedy in accordance with 
PVOU Interim Record of Decision (IROD; USEPA, 1998) as amended by the Explanation of 
Significant Differences (ESD: USEPA, 2005).  This second and final phase is anticipated to 
include groundwater, extraction, conveyance, treatment and reinjection of the treated 
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groundwater to the PVOU SZ Eastern Plume North of Puente Creek via a reinjection well(s) 
located at 13811 Amar Road.  As with the Phase 1 end use, the treated extracted groundwater 
will be reinjected into the same hydrostratigraphic (“aquifer zone”) as from which the 
groundwater will be extracted. 
 
The data collected from this sampling event will be utilized to: 1) assess baseline “aquifer” 
conditions in the extraction zone  (via sampling PVOU SZ extraction wells S05, S06, and 
potentially S07), the reinjection zone (via sampling piezometer P-1), and a downgradient 
monitoring area (via sampling at monitoring wells MW8-1, 8-2, and 8-3); and 2) to evaluate the 
potential that the return of PVOU SZ North of Puente Creek treated groundwater to the same 
hydrostratigraphic unit (“aquifer zone”) from which it was extracted could result in unintended 
“adverse impacts” to the water quality within the reinjection area.  These objectives are 
consistent with the substantive requirements of the General Permit.   
 
SITE CONCEPTUAL MODEL AND STRATIGRAPHY 



Given the objectives stated above, collecting groundwater samples that are representative of 
the overall quality of the hydrostratigraphic unit (“aquifer zone”) from which the groundwater will 
be extracted and returned (i.e., the PVOU SZ) is of particular importance.  Accordingly, a review 
of the USEPA Site Conceptual Model (SCM) is appropriate to confirm sample locations and 
techniques.  The foundation for the USEPA SCM and numerical groundwater flow model for the 
PVOU is characterized by three relatively high permeability zones (hydrostratigraphic 
units/”aquifer zones”) that were identified during the PVOU RI/FS (CDM, 1997 and CH2MHill, 
1997).  These three relatively high permeability zones (the PVOU SZ, the PVOU Intermediate 
Zone (IZ), and the PVOU Production Zone [PZ]) are considered separate hydrostratigraphic 
units (”aquifer zones”) in the SCM, the numerical groundwater flow model, and the IROD 
(USEPA, 1998) as modified by the Explanation of Significant Differences (USEPA, 2005). 
  
The PVOU SZ is a hydrostratigraphic unit (“aquifer zone”) identifiable by its hydrostratigraphy, 
contaminant concentrations; production well screened intervals, and hydraulic head differences.  
More specifically, the ESD (USEPA, 2005) states “the shallow zone at the mouth of the valley 
generally encompasses the upper 150 to 200 feet of the saturated aquifer, including the interval 
between the water table and approximately 250 to 300 feet bgs.” The upper three screen 
intervals of monitoring wells MW8-1, MW8-2, and MW8-3, and piezometer P-1, and the entire 
screen intervals of PVOU SZ extraction wells S-05, S-06, and S-07 are all located within the 
PVOU SZ.  As such, utilization of these selected sampling wells and piezometers will facilitate 
the collection of adequate data from which a determination concerning a Formal Approval for 
the long-term use of the 13811 Amar Road, La Puente, California for the reinjection of treated 
extracted PVOU SZ North groundwater can be made. (See Figure 1) 
 
BASELINE SAMPLING APPROACH 



As noted above, the purpose of this sampling effort is to characterize the baseline water quality 
of the PVOU SZ extraction zone, reinjection zone, and monitoring zone.  All of which are located 
within the same hydrostratigraphic unit (“aquifer zone”), i.e. the PVOU SZ. Once characterized, 
the results will be evaluated to assess the potential that the return of PVOU SZ North of Puente 
Creek treated groundwater to the same hydrologic unit “aquifer zone” from which it was 











 



j:\utc\pvou\2013\baseline sampling work plan\wp_20131118.docx                  3                                  TETRA TECH 



 



extracted may result in unintended “adverse impacts” to the water quality within the reinjection 
area.   
 
During implementation of the PVOU SZ North of Puente Creek Interim Remedy groundwater will 
be extracted from, and reinjected into the PVOU SZ via vertical wells that utilize screen intervals 
which encompass significant portions of the saturated thickness of the PVOU SZ.  Specifically, 
PVOU SZ extraction wells S-05, S-06, and S-07 are constructed with screen interval(s) ranging 
between 155 feet and 245 feet below ground surface (bgs). The USEPA-approved reinjection 
well screen interval for the 13811 Amar Road reinjection location will extend from a depth of 
approximately 100 feet bgs to approximately 280 feet bgs.  These vertical well screen 
configurations will result in what could be called “mixing zones” at both the individual extraction 
and reinjection wells as groundwater is either drawn to the extraction well or forced from the 
reinjection well under pressure.  These “mixing zones” will therefore likely be at least as large 
(vertically) as the respective extraction or reinjection well screen intervals. 
 
Therefore to maximize the representativeness and comparability of the data collected in 
association with the selected extraction wells and the reinjection area (13811 Amar Road, La 
Puente, California), the following sampling approach will be implemented to meet the stated 
objectives of this sampling event.  Composite samples will be collected from each of the PVOU 
SZ “mixing zones” associated with either extraction or reinjection.  An individual “mixing zone” 
composite sample will be comprised of groundwater collected from discrete depth intervals from 
the respective extraction well, monitoring well, or piezometer.   As such, one composite sample 
will be collected from each PVOU SZ extraction wells S05, S06, and S07 for the extraction area 
and MW8-1, MW8-2, MW8-3 and P-1.  Composite sampling in this manner is required to 
minimize sample variability that is concentration extremes, and facilitate comparability of the 
analytical results.  
 
SCOPE OF WORK  
 
Tetra Tech will collect individual composite groundwater samples from: PVOU SZ extraction well 
S05, S06 and potentially S07; piezometer P-1; and monitoring wells MW 8-1, 8-2, and 8-3 for 
the applicable analytes required in the General Permit for the reinjection of treated groundwater. 
The list of the wells to be sampled and the associated analytes are provided in the attached 
Request for Analysis (RFA) table (Table 1).  The PVOU chemicals of concern (COCs) that will 
be removed from the groundwater by treatment have been excluded from this evaluation. 
 
Pre-field Activities and Project Coordination 
  



 In accordance with USEPA requirements, Tetra Tech will obtain a Los Angeles County 
Road Permit for these onsite activities (as defined by CERCLA) that will be conducted 
on public roadways; 



 



 Tetra Tech will provide notification to CH2MHill (the USEPA contractor) and the local 
public agencies for potential traffic disruption near monitoring well locations two weeks 
prior to start of the monitoring event; 
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 The USEPA will distribute community involvement flyers if deemed appropriate by the 
USEPA; and 



 



 Tetra Tech will coordinate field activities including coordinating subcontractor work, 
laboratory, and traffic control.  



Groundwater Monitoring, Sampling, and Analyses 
 
Extraction Well Sampling: 
 
One composite sample will be collected from each of the three single-completion groundwater 
extraction wells (S05, S06, and potentially S07). Each composite sample will consist of three 
equal aliquots of groundwater from the approximate top, middle, and bottom of the respective 
screen intervals (e.g., equal volumes of groundwater will be collected from the top of the S05 
screen interval, the middle of the S05 screen interval, and the bottom of the S05 screen interval, 
which will be utilized to form the composite and shipped to the laboratory for analysis as the S05 
groundwater sample.)   
 
Groundwater samples will be collected using the low-flow sampling method. Low flow sampling 
will be performed using a submersible sampling pump.  The pump discharge water will be 
passed through a flow-through cell field water analyzer for continuous monitoring.  A pump 
controller will target approximately 200 to 500 milliliters per minute pumping rate.  Water level, 
temperature, pH, turbidity, dissolved oxygen, and electrical conductivity will be measured and 
recorded on a field data sheet during sampling.   
 
The low flow sampling pump will discharge into a decontaminated graduated cylinder, to confirm 
that equal sample volumes are collected from each depth and composited.  Once appropriately 
measured the groundwater samples will be transferred from the graduated cylinder into the 
appropriate laboratory supplied sample container.   
 
To prevent cross contamination when using a portable pump, new or dedicated sample tubing 
will be used for each sampling location, and the portable pump will be decontaminated before 
use at the next sampling location. Equipment Blank samples for select constituents will be 
collected to verify the adequacy of equipment decontamination.   
 
The collected samples will be placed in an iced cooler and submitted to a state certified 
laboratory under appropriate chain-of-custody procedures for applicable analysis required by the 
by the LARWQCB Order No. R4-2007-0019 (paragraph A.2.b), which is the general permit for 
reinjecting treated groundwater (see Table 1). Duplicate samples will be collected at the 
frequency 10 percent of total sample count. Sample volumes and preservatives are listed in 
Table 1. 
 
Piezometer and Monitoring Well Sampling: 
 
One composite sample will be collected from each of the three multi-completion monitoring wells 
MW8-1, MW8-2, MW8-3, and the one piezometer P-1.  Each composite sample will consist of 
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equal aliquots of groundwater obtained from the upper three screen intervals associated with 
the individual monitoring well or piezometer, also referred to as screen intervals A, B and C.  As 
an example, (e.g., equal volumes of groundwater will be collected from MW8-1A, MW8-1B, and 
MW8-1C, which will be utilized to form the composite that is shipped to the laboratory for 
analysis as the MW8-1 groundwater sample.) 
 
Groundwater samples will be collected and analyzed as described in the above Extraction Well 
Sampling section.  
 
Investigation Derived Waste 



The wastewater generated by low-flow sampling and decontamination activities will be stored at 
the 13811 Amar Road, La Puente, California property pending laboratory analytical 
characterization results. Wastewater sample will be collected and analyzed for VOCs by USEPA 
Method 8260B, 1, 4-dioxane by USEPA Method 8270C, perchlorate by USEPA Method 314.0, 
TPH by USEPA method 8015B, and CAM by USEPA method 6010B/7471 by a state-certified 
laboratory. Based on previous well sampling results, the wastewater is expected to be classified 
as non-hazardous and will be transported offsite to an appropriate UTC-approved disposal 
facility by a licensed hauler for lawful disposal or treatment.   



REPORTING 
 
Tetra Tech will prepare and submit to USEPA a technical memorandum summarizing the field 
activities and analytical results.  The following items will be attached to the technical 
memorandum:  
 



 A well location map; 
 



 A table summarizing groundwater surface elevation data; 
 



 Tables summarizing groundwater analytical data; and 
 



 Data validation report.  
 
 
Sincerely, 
TETRA TECH 
 
 
 
Scott E. Parsons 
Principal Engineer 
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TABLE 1 



Proposed Baseline Groundwater Sampling



Request for Analysis 



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



Cr VI Metals, dissolved 



Total Extractable 



Petroleum 



Hydrocarbons



Dioxins and 



Furans Methane



Dissolved 



Carbon Dioxide Boron Iron



Chemical Oxygen 



Demand



Biological 



Oxygen Demand PCBs Fumigants 



Total Dissolved 



Solids Ammonia 



(F
-
, Cl



-
,NO2, NO3, 



SO4)



EPA 7199



EPA 6010B 



/7470A EPA 8015 EPA 8290 RSK 175 RSK 175 EPA 200.8 EPA 200.8 HACH 8000 SM 5210B EPA 508 EPA 504.1 SM 18 2540C



SM 18 



4500NH3F/G EPA 300



Chill to 4° C



Field filter



NaOH



Chill to 4° C Chill to 4° C Chill to 4° C



HCI to pH <2, 



chill to 4C, no 



headspace Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C



H2SO4



Chill to 4° C Chill to 4° C Chill to 4° C Chill to 4° C Chill to 4° C



H2SO4



Chill to 4° C Chill to 4° C



24 hr 28 days 7 days 1 year 14 days 14 days 6 months 6 months 28 days 48hr 7 days 14 days 7 days 28 days 28 days /48hr



Well Number



Well Screen 



Interval  



(ft bgs)



Sampling 



Method 



Monitoring 



Zone



1x250mL 



poly bottle



1x250mL 



poly bottle



2x1L 



Amber



2x1L 



Amber



3x40 mL glass 



VOA vial



3x40 mL glass 



VOA vial



1x250mL 



poly bottle



1x250mL 



poly bottle



2x40 mL glass 



VOA vial



1x1L 



poly bottle



2x1L 



Amber



2x1L 



Amber 1 x 1L poly bottle



1x1L 



poly bottle 1 x 1L poly bottle



WELL SAMPLES



P-1 composite 
100-120



170-185



215-230



LF SZ X X X X X X X X X X X X X X X



MW8-1 composite
115-130



180-200



235-250



LF SZ X X X X X X X X X X X X X X X



MW8-2 composite
115-130



185-200



230-245



LF SZ X X X X X X X X X X X X X X X



MW8-3 composite
120-130



148-158



210-225



LF SZ X X X X X X X X X X X X X X X



S-05 composite 185-235 LF SZ X X X X X X X X X X X X X X X
S-06 composite 180-210 LF SZ X X X X X X X X X X X X X X X
S-07 composite 155-245 LF SZ X X X X X X X X X X X X X X X
IDW SAMPLES



X X



QA/QC SAMPLES  



Equipment Blank (1 per event) X X X X X X X X X X X X X X X



Notes



SZ - Shallow Zone 



LF= Low flow sampling method



Analytical Method



Preservatives



Holding Time



Analytes
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TABLE 1 



Proposed Baseline Groundwater Sampling



Request for Analysis 



Puente Valley Operable Unit Shallow Zone



Los Angeles County, California



Well Number



Well Screen 



Interval  



(ft bgs)



Sampling 



Method 



Monitoring 



Zone



WELL SAMPLES



P-1 composite 
100-120



170-185



215-230



LF SZ



MW8-1 composite
115-130



180-200



235-250



LF SZ



MW8-2 composite
115-130



185-200



230-245



LF SZ



MW8-3 composite
120-130



148-158



210-225



LF SZ



S-05 composite 185-235 LF SZ



S-06 composite 180-210 LF SZ



S-07 composite 155-245 LF SZ



IDW SAMPLES



QA/QC SAMPLES  



Equipment Blank (1 per event)



Notes



SZ - Shallow Zone 



LF= Low flow sampling method



Analytical Method



Preservatives



Holding Time



Analytes orthophosphate Endothall Glyphosate



Chloronated 



Herbicides



Carbamates and 



Urea Pesticides



Diquat and 



Paraquat Cyanide



Gross Alpha 



and Gross Beta Ra-228 Ra 226 H-3 Sr-90 Total U SVOCs



ORP, Temperature, 



Dissolved Oxygen, 



PH



SM 18 4500PE EPA 548.1 504.1 515.3 531.1 549.2 SM18 4500CN E EPA 900 EPA 904.0 EPA 903.1 EPA 906.0 EPA 905.0 ASTMD 5174 525.2 Field Test



Chill to 4° C Chill to 4° C Chill to 4° C Chill to 4° C MCAA Chill to 4° C



NaON



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C



HNO3,



Chill to 4° C



HCI to pH <2, chill 



to 4C, no 



headspace



48 hr 7 days 14 days 14 days 28 days 7 days 14 days 6 months 6 months 6 months 6 months 6 months 7 days 14 days Immediate  



1 x 1L poly bottle



1x250 mL



Amber Glass 



1x40 mL



Amber Glass 



1 x 250 mL 



 Amber Glass 1 x 40 ml Glass 



2x1L 



Amber



1x250mL 



poly bottle



2x 4L poly bottle



1 x 1L poly bottle



2x 4L poly bottle



1 x 1L poly bottle



2x 4L poly bottle



1 x 1L poly bottle



2x 4L poly bottle



1 x 1L poly bottle



2x 4L poly bottle



1 x 1L poly bottle



2x 4L poly bottle



1 x 1L poly bottle



2x1L 



Amber Glass



X X X X X X X X X X X X X X Each well screen



X X X X X X X X X X X X X X Each well screen



X X X X X X X X X X X X X X Each well screen



X X X X X X X X X X X X X X Each well screen



X X X X X X X X X X X X X X X



X X X X X X X X X X X X X X X



X X X X X X X X X X X X X X X



X X X X X X X X X X X X X X
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From: Parsons, Scott
To: Chavira, Raymond
Subject: Emailing: Stakeholders Meeting 20130716_SEP
Date: Wednesday, July 17, 2013 6:02:56 AM
Attachments: Stakeholders Meeting 20130716_SEP.pptx


  Ray


Please find attached a copy of the PVOU SZ North of Puente Creek Presentation for the July 16, 2013 Stakeholder
 meeting. 


Your message is ready to be sent with the following file or link attachments:


Stakeholders Meeting 20130716_SEP


Note: To protect against computer viruses, e-mail programs may prevent sending or receiving certain types of file
 attachments.  Check your e-mail security settings to determine how attachments are handled.



mailto:Scott.Parsons@tetratech.com

mailto:Chavira.Raymond@epa.gov



Stakeholders Meeting
PVOU Shallow Zone North of Puente Creek


07/16/2013


1























Agenda


Ongoing Activities


Future Activities


Stakeholder Action Items





07/16/2013
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Reinjection Pilot Study
Piezometer P-1 Cluster Completed





07/16/2013
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Reinjection Pilot Study
Piezometer P-1


Borehole Depth = 360 feet bgs


Discrete Depth Groundwater Sampling


10 foot intervals; water table to 320 feet bgs


E-Logs 


Designed in Collaboration with USEPA	


P-1U Screened 100-120’ 


P-1UM Screened 170-185’


P-1LM Screened Interval: 215-230’


P-1L 305-320’ 


Completion Report Submitted		


07/16/2013
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Piezometer P-1 Field Activities


03/19/2013
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Reinjection Pilot Study
Reinjection Monitoring Wells


Three Reinjection Monitoring Wells 


Work Plan Submitted May 2013


Within 5 Year Travel Time of Reinjection Zone


Discrete Depth Groundwater Sampling


Geophysical Logs


Design wells in collaboration with USEPA


Multiple well completions expected at each location


Start Date 7/22/2013
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Reinjection Pilot Study 
Reinjection Well


Drill by Mud Rotary


≈275 feet deep


8-inch well


Approximate screen: Water Table to Total Depth


Approximately 50 feet Upgradient from Piezometer


Start Date: Fall/Winter 2013 After MW 8-1, 2, & 3


07/16/2013
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Reinjection Pilot Study


Up to 20 Hours Injection of Fire Hydrant Water


100-gpm,  1-hour increments to 400 gpm


Up to 20 hours constant rate based on step test


Monitor Select Monitoring Wells Up to 1 Mile Away


Monitor PVOU SZ and PVOU IZ


Evaluate Data and Prepare Report


07/16/2013


8























Second Half 2013 Groundwater Monitoring



Work Plan Submitted 


Comments Received on April 19, 2013


Submitted Response to Comments on May 15, 2013


USEPA Approval  Pending


Two Week Advance Notice to Community


Commence Groundwater Monitoring
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Draft Preliminary Design


Design Basis Report


Drawings


Specifications


07/16/2013
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Draft Preliminary Design


Extract from S05


Convey to Amar Road Treatment Plant


Treat


Ion Exchange


Advanced Oxidation


LGAC


Reinject at 13811 Amar Road





07/16/2013
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Six Month Look Ahead



MW8-1, MW 8-2, and MW8-3


Reinjection Well Installation


Reinjection Pilot Study


First Half 2013 Groundwater Monitoring


Winter 2013/2014 Groundwater Monitoring


Reinjection Pilot Study Data Evaluation


Continue Treatment System Design


Evaluate/Review New Investigation Data in Collaboration with EPA with Respect to Site Conceptual  Model and Groundwater Flow Model

















07/16/2013
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Stakeholder Action Items 


Confirmation of viable end use options


Formal acceptance/denial of end use options


Applicable Permits and Agreements


Water Production Agreement


Formal Approval of Reinjection


Etc…
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From: Parsons, Scott
To: Kerang Sun; Tom Perina; Chavira, Raymond
Cc: Lee, Don; Bradley A Barquest (bradley.barquest@utc.com)
Subject: FW: MW8-2 results
Date: Thursday, September 05, 2013 1:59:58 PM
Attachments: well loc map MW8-2.pdf


MW8-2 results summary 9 5 13.xlsx


Please find attached a table summarizing the discrete depth groundwater sampling results received
 to date and a well location map.  If we receive additional results before our call tomorrow, we will
 update the table and distribute. 
 
 
Scott Parsons | Principal Engineer
Direct: 949.809.5222 | Main: 949.809.5000 | Fax: 949.809.5010
Scott.Parsons@tetratech.com
 
Tetra Tech
17885 Von Karmann Avenue | Suite 500 | Irvine, CA 92614-6213
 
PLEASE NOTE:  This message, including any attachments, may include privileged, confidential and/or inside information.
 Any distribution or use of this communication by anyone other than the intended recipient is strictly prohibited and may be
 unlawful. If you are not the intended recipient, please notify the sender by replying to this message and then delete it from
 your system.
 
 



mailto:Scott.Parsons@tetratech.com

mailto:Kerang.Sun@CH2M.com

mailto:tom.perina@ch2m.com

mailto:Chavira.Raymond@epa.gov

mailto:Don.Lee@tetratech.com

mailto:bradley.barquest@utc.com

mailto:Scott.Parsons@tetratech.com
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Sheet1


						Summary of Groundwater Analytical Results - MW8-2 (Preliminary)





									MW8-2 (Aug-Sep 2013, preliminary)																		MW8-1 (July 2013)																		P-1 (2013)																								MW6-21 (2011)												S-5 (2006)


						Depth 
(ft bgs)			Lithology 			Well Screen			PCE			TCE			1,1-DCE			1,4-dioxane			Lithology 			Well Screen			PCE			TCE			1,1-DCE			1,4-dioxane			Lithology			Well Screen			PCE			TCE			1,1-DCE			1,4-dioxane			Lithology			Well Screen			PCE			TCE			1,1-DCE			1,4-dioxane			Lithology			Well Screen			PCE			TCE			1,1-DCE			1,4-dioxane


						90





						100





						110									NS																		NS																		3.9			3.9			0.8			ND(0.48)


						 									13			9.2			0.88			1.4J									NS


						120																											2.9			4.3			0.65			ND(2.0)									4.2			5.6			0.73			ND(2.0)


						 									14			9			0.65			1.3J									4.6			6.3			0.99			0.27


						130																											4			5.8			0.6			ND(2.0)									ND(2.5)			ND(2.5)			ND(2.5)			ND(10)																											1.4 J			22			9.9			6.6


						 									NS


						140									13			9.3			1			1.2J									DRY


						 																											NS																																																						1.2 J			20			7.0			5.7


						150									8.2			11			0.4J			ND(2.0)									3.8			5.2			0.81			ND(2.0)									6.4			8.4			1.5			ND(2.0)


						 


						160									NS																		5			7.6			1.1			ND(2.0)									6			8.2			1.6			ND(2.0)																											ND(5.0)			ND(5.0)			ND(5.0)			ND(2.0)


						 									11			12			1.6			1.2J


						170																											4.3			7.8			0.72			ND(2.0)									14			17			4.3			ND(2.0)


						 									8.7			13			1			1.2J																											12.2			18.7			3.7			0.22J																											3.4 J			8.7			2.2J			ND(2.0)


						180									 			 			 			 									1.1			2.1			ND(0.50)			ND(2.0)									11			18			2.4			ND(2.0)


						 									8.0			21			0.65			1.0J																																																															2.0 J			36			6.9			10


						190																											2.2			6.2			ND(0.50)			ND(2.0)									ND(0.50)			0.46 J			ND(0.50)			ND(2.0)


						 									8.0			6.4			0.97			ND(2.0)									6			11			1.3			0.21																																													2.6 J			22			4J			4.2


						200																											NS																																				1.2			3.6			0.51			ND(2.0)


						 									0.87			1.1			ND(0.50)			ND(2.0)																											0.44 J			5			ND(0.50)			ND(2.0)																											2.6 J			16			3.2J			ND(2.0)


						210																											0.97			2.6			ND(0.50)			ND(2.0)									1.5			4.6			ND(0.50)			ND(2.0)									8			11.7			5.4			0.71(2012)									5.4			12.9			5.8			1.3(2011) 


						 									1.5			1.5			ND(0.50)			ND(2.0)																																													7			11.5			5.2			ND(2.0)


						220																											ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)									2.8			6.5			1.1			ND(2.0)																											5			24			4.8J			ND(2.0)


						 									2.4			1.7			0.44J			ND(2.0)																											1.9			5.6			1			0.13J									6.1			10.8			4.4			1.5 J


						230									NS																		ND(0.50)			0.84			ND(0.50)			ND(2.0)																																													1.2			11			1.7			ND(2.0)


						 									NS																																																						ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)									2.8			20			3.6			3


						240									NS																		ND(0.50)			1.5			ND(0.50)			ND(2.0)									ND(0.50)			0.51			ND(0.50)			ND(2.0)


						 																											0.5U			2.1			0.5U			pending																																													Dry


						250									Pending																		ND(0.50)			1.2			ND(0.50)			ND(2.0)																											ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


						 																																													ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)																											Dry


						260																											ND(0.50)			1.1			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


						 


						270																											ND(0.50)			1.6			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


						 


						280																											0.68			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


						 


						290																											ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)																											ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


						 


						300																											ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


						 


						310																											1.9			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


						 																																													ND(0.50)			ND(0.50)			ND(0.50)			ND(0.48)


						320																											2.1			ND(0.50)			ND(0.50)			0.067J									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


						 																											2.4			ND(0.50)			ND(0.50)			ND(2.0)																											ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


						330																																													ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


						 																																																															ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


						340																											3.7			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


						 


						350																											End of borehole


						 


						360																																													End of borehole


						 


						370


						 


						380


									Concentrations are in ug/L


									Depth is rounded to nearest 5-foot 


									Predominantly fine-grained sediments (silts and clays), generalized 


									All shown analytes are non-detect (below lab reporting limits) or assumed non-detect
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From: Lee, Don
To: Burger, Kate@DTSC
Cc: Chavira, Raymond; Bradley.Barquest@utc.com; Parsons, Scott; Tom Perina (tom.perina@ch2m.com);


 Kerang.Sun@CH2M.com; Moisseeva, Tatiana
Subject: FW: MW8-3 Update - October 18
Date: Monday, October 21, 2013 9:19:26 AM
Attachments: MW8-3 results summary 10 18 13.xlsx


Figure - Monitoring Well Locations.pdf


Fyi, shallow zone drilling information
 
Don Lee, PG, CHG | Senior Hydrogeologist


Direct: 949.809.5220 | Main: 949.809.5000 | NEW Cell: 949.697.1575 | Fax: 949.809.5010
don.lee@tetratech.com
 


Tetra Tech
17885 Von Karman Avenue, Suite 500, Irvine, CA 92614-6213 | www.tetratechgeo.com
Complex World, Clear Solutions


PLEASE NOTE:  This message, including any attachments, may include privileged, confidential and/or inside information. Any distribution or
 use of this communication by anyone other than the intended recipient is strictly prohibited and may be unlawful. If you are not the intended
 recipient, please notify the sender by replying to this message and then delete it from your system.


 


From: Lee, Don 
Sent: Monday, October 21, 2013 8:53 AM
To: 'Chavira, Raymond'
Cc: Bradley.Barquest@utc.com; Parsons, Scott; Tom Perina (tom.perina@ch2m.com);
 Kerang.Sun@CH2M.com; Moisseeva, Tatiana
Subject: MW8-3 Update - October 18
 
Ray,
 
Attached are MW8-3 results summary chart and well location map.  I will be adding more results as
 they come in.
 
MW 8-3 (1211 Edanruth Avenue) Update
 
Completed Activities:


-          Received well permit
-          Received LA County Department of Public Works road permit  
-          Underground Service Alert subsurface utility survey marking
-          Geophysical survey for subsurface utilities
-          Community involvement flyer distribution by USEPA
-          Air knife drilling location
-          Hydropunch sampling attempted at 115’.  Dry. No groundwater sample was collected.   
-          Hydropunch sampling attempted at 119’. Dry. No groundwater sample was collected.   
-          Hydropunch sampling attempted at 122’. Groundwater sample was collected.   
-          Hydropunch sampling attempted at 131’. Groundwater sample was collected.   
-          Hydropunch sampling attempted at 142’. Groundwater sample was collected.   
-          Hydropunch sampling attempted at 150’.  Gravelly soil. Drilling mud was observed inside


 Hydropunch sampler.  No groundwater sample was collected.   
-          Hydropunch sampling attempted at 154’.  Gravelly soil. Drilling mud was observed inside
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Sheet1


									Summary of Groundwater Analytical Results - MW8-3 (Preliminary)





												MW8-2 (Aug-Sep 2013)																		MW8-1 (July 2013)																		P-1 (2013)																		MW8-3 (Oct 2013, preliminary) 																								MW6-21 (2011)												S-5 (2006)


									Depth 
(ft bgs)			Lithology 			Well Screen			PCE			TCE			1,1-DCE			1,4-dioxane			Lithology 			Well Screen			PCE			TCE			1,1-DCE			1,4-dioxane			Lithology			Well Screen			PCE			TCE			1,1-DCE			1,4-dioxane			Lithology 			Well Screen			PCE			TCE			1,1-DCE			1,4-dioxane			Lithology			Well Screen			PCE			TCE			1,1-DCE			1,4-dioxane			Lithology			Well Screen			PCE			TCE			1,1-DCE			1,4-dioxane


									90





									100





									110									NS																		NS																		3.9			3.9			0.8			ND(0.48)																														 


									 									13			9.2			0.88			1.4J									NS																																				NS


									120									18			9.9			1.7			0.65									2.9			4.3			0.65			ND(2.0)									4.2			5.6			0.73			ND(2.0)									pending


									 									14			9			0.65			1.3J									4.6			6.3			0.99			0.27


									130																											4			5.8			0.6			ND(2.0)									ND(2.5)			ND(2.5)			ND(2.5)			ND(10)									pending																																				1.4 J			22			9.9			6.6


									 									NS


									140									13			9.3			1			1.2J									DRY																																				pending


									 																											NS																																																																								1.2 J			20			7.0			5.7


									150									8.2			11			0.4J			ND(2.0)									3.8			5.2			0.81			ND(2.0)									6.4			8.4			1.5			ND(2.0)									NS


									 																																																															NS


									160									NS																		5			7.6			1.1			ND(2.0)									6			8.2			1.6			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)																											ND(5.0)			ND(5.0)			ND(5.0)			ND(2.0)


									 									11			12			1.6			1.2J


									170																											4.3			7.8			0.72			ND(2.0)									14			17			4.3			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 									8.7			13			1			1.2J																											12.2			18.7			3.7			0.22J																																													3.4 J			8.7			2.2J			ND(2.0)


									180									 			 			 			 									1.1			2.1			ND(0.50)			ND(2.0)									11			18			2.4			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 									8.0			21			0.65			1.0J																																																																																	2.0 J			36			6.9			10


									190									13			15			1.8			0.35									2.2			6.2			ND(0.50)			ND(2.0)									ND(0.50)			0.46 J			ND(0.50)			ND(2.0)									ND(0.50)			0.9			ND(0.50)			ND(2.0)


									 									8.0			6.4			0.97			ND(2.0)									6			11			1.3			0.21																																																															2.6 J			22			4J			4.2


									200																											NS																																				ND(0.50)			2.0			ND(0.50)			ND(2.0)									1.2			3.6			0.51			ND(2.0)


									 									0.87			1.1			ND(0.50)			ND(2.0)																											0.44 J			5			ND(0.50)			ND(2.0)																																													2.6 J			16			3.2J			ND(2.0)


									210																											0.97			2.6			ND(0.50)			ND(2.0)									1.5			4.6			ND(0.50)			ND(2.0)									ND(0.50)			3.3			0.65			1.5J									8			11.7			5.4			0.71(2012)									5.4			12.9			5.8			1.3(2011) 


									 									1.5			1.5			ND(0.50)			ND(2.0)																																																															7			11.5			5.2			ND(2.0)


									220																											ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)									2.8			6.5			1.1			ND(2.0)																																													5			24			4.8J			ND(2.0)


									 									2.4			1.7			0.44J			ND(2.0)																											1.9			5.6			1			0.13J									ND(0.50)			8.7			1.1			1.7J									6.1			10.8			4.4			1.5 J


									230									NS																		ND(0.50)			0.84			ND(0.50)			ND(2.0)																																																															1.2			11			1.7			ND(2.0)


									 									NS																																																						pending																		ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)									2.8			20			3.6			3


									240									NS																		ND(0.50)			1.5			ND(0.50)			ND(2.0)									ND(0.50)			0.51			ND(0.50)			ND(2.0)


									 									2.0			1.6			0.93			0.17J									0.5U			2.1			0.5U			0.19U																											pending																																				Dry


									250									0.38J			0.49J			ND(0.50)			ND(2.0)									ND(0.50)			1.2			ND(0.50)			ND(2.0)																																													ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 																																													ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)									pending																																				Dry


									260									ND(0.5)			0.30J			ND(0.50)			ND(2.0)									ND(0.50)			1.1			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)																											ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)									End of borehole


									 																																																															pending


									270									ND(0.5)			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			1.6			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)																											ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 


									280									ND(0.5)			ND(0.50)			ND(0.50)			ND(2.0)									0.68			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)												 															ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 


									290									ND(0.5)			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)																																													ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 


									300									DRY																		ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)																											ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 									ND(0.5)			ND(0.50)			ND(0.50)			ND(2.0)


									310																											1.9			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)																											ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 									ND(0.50)			ND(0.50)			ND(0.50)			ND(0.19)																											ND(0.50)			ND(0.50)			ND(0.50)			ND(0.48)


									320									DRY																		2.1			ND(0.50)			ND(0.50)			0.067J									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)																											ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 																											2.4			ND(0.50)			ND(0.50)			ND(2.0)																																													ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									330																																													ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 																																																																																	ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									340																											3.7			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 


									350									End of borehole																		End of borehole																																																						End of borehole


									 


									360																																													End of borehole


									 


									370


									 


									380


												Concentrations are in ug/L


												Depth is rounded to nearest 5-foot 


												Predominantly fine-grained sediments (silts and clays), generalized 


												All shown analytes are non-detect (below lab reporting limits) or assumed non-detect
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 Hydropunch sampler.  No groundwater sample was collected.   
-          Hydropunch sampling attempted at 159’.  Gravelly soil. Drilling mud was observed inside


 Hydropunch sampler.  No groundwater sample was collected.   
-          Hydropunch sampling attempted at 162.5’. Groundwater sample was collected.   
-          Hydropunch sampling attempted at 172’. Groundwater sample was collected.   
-          Hydropunch sampling attempted at 181.5’. Groundwater sample was collected.   
-          Hydropunch sampling attempted at 191’. Groundwater sample was collected.   
-          Hydropunch sampling attempted at 202’. Groundwater sample was collected.   
-          Hydropunch sampling attempted at 212’. Groundwater sample was collected.   
-          Hydropunch sampling attempted at 223’. Groundwater sample was collected.   
-          Hydropunch sampling attempted at 233’. Gravelly soil. Drilling mud was observed inside


 Hydropunch sampler.  Sample on hold at the lab.   
-          Hydropunch sampling attempted at 236’. Groundwater sample was collected.  
-          Hydropunch sampling attempted at 246’. Groundwater sample was collected.   
-          Hydropunch sampling attempted at 255’. Groundwater sample was collected.   
-          Hydropunch sampling attempted at 264.5’. Groundwater sample was collected.   
-          Hydropunch sampling attempted at 275.5’. Drilling mud was observed inside Hydropunch


 sampler.  Sample on hold at the lab.   
-          Hydropunch sampling attempted at 278’. Groundwater sample was collected.   


 
Upcoming Activities:


-          Continue drilling and depth-discrete groundwater sampling
 
Please call if there are any questions.
Don
 
 
Don Lee, PG, CHG | Senior Hydrogeologist


Direct: 949.809.5220 | Main: 949.809.5000 | NEW Cell: 949.697.1575 | Fax: 949.809.5010
don.lee@tetratech.com
 


Tetra Tech
17885 Von Karman Avenue, Suite 500, Irvine, CA 92614-6213 | www.tetratechgeo.com
Complex World, Clear Solutions


PLEASE NOTE:  This message, including any attachments, may include privileged, confidential and/or inside information. Any distribution or
 use of this communication by anyone other than the intended recipient is strictly prohibited and may be unlawful. If you are not the intended
 recipient, please notify the sender by replying to this message and then delete it from your system.
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From: Lee, Don
To: Chavira, Raymond
Cc: Bradley.Barquest@utc.com; Parsons, Scott; Tom Perina (tom.perina@ch2m.com); Kerang.Sun@CH2M.com;


 Moisseeva, Tatiana
Subject: MW8-3 Update - October 18
Date: Monday, October 21, 2013 8:54:45 AM
Attachments: MW8-3 results summary 10 18 13.xlsx


Figure - Monitoring Well Locations.pdf


Ray,
 
Attached are MW8-3 results summary chart and well location map.  I will be adding more results as
 they come in.
 
MW 8-3 (1211 Edanruth Avenue) Update
 
Completed Activities:


-          Received well permit
-          Received LA County Department of Public Works road permit  
-          Underground Service Alert subsurface utility survey marking
-          Geophysical survey for subsurface utilities
-          Community involvement flyer distribution by USEPA
-          Air knife drilling location
-          Hydropunch sampling attempted at 115’.  Dry. No groundwater sample was collected.   
-          Hydropunch sampling attempted at 119’. Dry. No groundwater sample was collected.   
-          Hydropunch sampling attempted at 122’. Groundwater sample was collected.   
-          Hydropunch sampling attempted at 131’. Groundwater sample was collected.   
-          Hydropunch sampling attempted at 142’. Groundwater sample was collected.   
-          Hydropunch sampling attempted at 150’.  Gravelly soil. Drilling mud was observed inside


 Hydropunch sampler.  No groundwater sample was collected.   
-          Hydropunch sampling attempted at 154’.  Gravelly soil. Drilling mud was observed inside


 Hydropunch sampler.  No groundwater sample was collected.   
-          Hydropunch sampling attempted at 159’.  Gravelly soil. Drilling mud was observed inside


 Hydropunch sampler.  No groundwater sample was collected.   
-          Hydropunch sampling attempted at 162.5’. Groundwater sample was collected.   
-          Hydropunch sampling attempted at 172’. Groundwater sample was collected.   
-          Hydropunch sampling attempted at 181.5’. Groundwater sample was collected.   
-          Hydropunch sampling attempted at 191’. Groundwater sample was collected.   
-          Hydropunch sampling attempted at 202’. Groundwater sample was collected.   
-          Hydropunch sampling attempted at 212’. Groundwater sample was collected.   
-          Hydropunch sampling attempted at 223’. Groundwater sample was collected.   
-          Hydropunch sampling attempted at 233’. Gravelly soil. Drilling mud was observed inside


 Hydropunch sampler.  Sample on hold at the lab.   
-          Hydropunch sampling attempted at 236’. Groundwater sample was collected.  
-          Hydropunch sampling attempted at 246’. Groundwater sample was collected.   
-          Hydropunch sampling attempted at 255’. Groundwater sample was collected.   
-          Hydropunch sampling attempted at 264.5’. Groundwater sample was collected.   
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Sheet1


									Summary of Groundwater Analytical Results - MW8-3 (Preliminary)





												MW8-2 (Aug-Sep 2013)																		MW8-1 (July 2013)																		P-1 (2013)																		MW8-3 (Oct 2013, preliminary) 																								MW6-21 (2011)												S-5 (2006)


									Depth 
(ft bgs)			Lithology 			Well Screen			PCE			TCE			1,1-DCE			1,4-dioxane			Lithology 			Well Screen			PCE			TCE			1,1-DCE			1,4-dioxane			Lithology			Well Screen			PCE			TCE			1,1-DCE			1,4-dioxane			Lithology 			Well Screen			PCE			TCE			1,1-DCE			1,4-dioxane			Lithology			Well Screen			PCE			TCE			1,1-DCE			1,4-dioxane			Lithology			Well Screen			PCE			TCE			1,1-DCE			1,4-dioxane


									90





									100





									110									NS																		NS																		3.9			3.9			0.8			ND(0.48)																														 


									 									13			9.2			0.88			1.4J									NS																																				NS


									120									18			9.9			1.7			0.65									2.9			4.3			0.65			ND(2.0)									4.2			5.6			0.73			ND(2.0)									pending


									 									14			9			0.65			1.3J									4.6			6.3			0.99			0.27


									130																											4			5.8			0.6			ND(2.0)									ND(2.5)			ND(2.5)			ND(2.5)			ND(10)									pending																																				1.4 J			22			9.9			6.6


									 									NS


									140									13			9.3			1			1.2J									DRY																																				pending


									 																											NS																																																																								1.2 J			20			7.0			5.7


									150									8.2			11			0.4J			ND(2.0)									3.8			5.2			0.81			ND(2.0)									6.4			8.4			1.5			ND(2.0)									NS


									 																																																															NS


									160									NS																		5			7.6			1.1			ND(2.0)									6			8.2			1.6			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)																											ND(5.0)			ND(5.0)			ND(5.0)			ND(2.0)


									 									11			12			1.6			1.2J


									170																											4.3			7.8			0.72			ND(2.0)									14			17			4.3			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 									8.7			13			1			1.2J																											12.2			18.7			3.7			0.22J																																													3.4 J			8.7			2.2J			ND(2.0)


									180									 			 			 			 									1.1			2.1			ND(0.50)			ND(2.0)									11			18			2.4			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 									8.0			21			0.65			1.0J																																																																																	2.0 J			36			6.9			10


									190									13			15			1.8			0.35									2.2			6.2			ND(0.50)			ND(2.0)									ND(0.50)			0.46 J			ND(0.50)			ND(2.0)									ND(0.50)			0.9			ND(0.50)			ND(2.0)


									 									8.0			6.4			0.97			ND(2.0)									6			11			1.3			0.21																																																															2.6 J			22			4J			4.2


									200																											NS																																				ND(0.50)			2.0			ND(0.50)			ND(2.0)									1.2			3.6			0.51			ND(2.0)


									 									0.87			1.1			ND(0.50)			ND(2.0)																											0.44 J			5			ND(0.50)			ND(2.0)																																													2.6 J			16			3.2J			ND(2.0)


									210																											0.97			2.6			ND(0.50)			ND(2.0)									1.5			4.6			ND(0.50)			ND(2.0)									ND(0.50)			3.3			0.65			1.5J									8			11.7			5.4			0.71(2012)									5.4			12.9			5.8			1.3(2011) 


									 									1.5			1.5			ND(0.50)			ND(2.0)																																																															7			11.5			5.2			ND(2.0)


									220																											ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)									2.8			6.5			1.1			ND(2.0)																																													5			24			4.8J			ND(2.0)


									 									2.4			1.7			0.44J			ND(2.0)																											1.9			5.6			1			0.13J									ND(0.50)			8.7			1.1			1.7J									6.1			10.8			4.4			1.5 J


									230									NS																		ND(0.50)			0.84			ND(0.50)			ND(2.0)																																																															1.2			11			1.7			ND(2.0)


									 									NS																																																						pending																		ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)									2.8			20			3.6			3


									240									NS																		ND(0.50)			1.5			ND(0.50)			ND(2.0)									ND(0.50)			0.51			ND(0.50)			ND(2.0)


									 									2.0			1.6			0.93			0.17J									0.5U			2.1			0.5U			0.19U																											pending																																				Dry


									250									0.38J			0.49J			ND(0.50)			ND(2.0)									ND(0.50)			1.2			ND(0.50)			ND(2.0)																																													ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 																																													ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)									pending																																				Dry


									260									ND(0.5)			0.30J			ND(0.50)			ND(2.0)									ND(0.50)			1.1			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)																											ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)									End of borehole


									 																																																															pending


									270									ND(0.5)			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			1.6			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)																											ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 


									280									ND(0.5)			ND(0.50)			ND(0.50)			ND(2.0)									0.68			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)												 															ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 


									290									ND(0.5)			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)																																													ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 


									300									DRY																		ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)																											ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 									ND(0.5)			ND(0.50)			ND(0.50)			ND(2.0)


									310																											1.9			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)																											ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 									ND(0.50)			ND(0.50)			ND(0.50)			ND(0.19)																											ND(0.50)			ND(0.50)			ND(0.50)			ND(0.48)


									320									DRY																		2.1			ND(0.50)			ND(0.50)			0.067J									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)																											ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 																											2.4			ND(0.50)			ND(0.50)			ND(2.0)																																													ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									330																																													ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 																																																																																	ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									340																											3.7			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 


									350									End of borehole																		End of borehole																																																						End of borehole


									 


									360																																													End of borehole


									 


									370


									 


									380


												Concentrations are in ug/L


												Depth is rounded to nearest 5-foot 


												Predominantly fine-grained sediments (silts and clays), generalized 


												All shown analytes are non-detect (below lab reporting limits) or assumed non-detect
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-          Hydropunch sampling attempted at 275.5’. Drilling mud was observed inside Hydropunch
 sampler.  Sample on hold at the lab.   


-          Hydropunch sampling attempted at 278’. Groundwater sample was collected.   
 
Upcoming Activities:


-          Continue drilling and depth-discrete groundwater sampling
 
Please call if there are any questions.
Don
 
 
Don Lee, PG, CHG | Senior Hydrogeologist


Direct: 949.809.5220 | Main: 949.809.5000 | NEW Cell: 949.697.1575 | Fax: 949.809.5010
don.lee@tetratech.com
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Complex World, Clear Solutions


PLEASE NOTE:  This message, including any attachments, may include privileged, confidential and/or inside information. Any distribution or
 use of this communication by anyone other than the intended recipient is strictly prohibited and may be unlawful. If you are not the intended
 recipient, please notify the sender by replying to this message and then delete it from your system.
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From: Lee, Don
To: Chavira, Raymond; Tom Perina (tom.perina@ch2m.com); Kerang.Sun@CH2M.com
Cc: Bradley.Barquest@utc.com; Parsons, Scott
Subject: MW8-3 results summary and proposed well screen intervals
Date: Thursday, October 24, 2013 10:05:02 AM
Attachments: MW8-3 results summary 10 23 13_Option 1.xlsx


MW8-3 results summary 10 23 13_Option 2.xlsx
Figure - Monitoring Well Locations.pdf


Ray, Tom, and Kerang,
 
For discussion this afternoon, please find attached MW8-3 results summary tables showing 2
 options for well screen placements and a well location map.
 
Thanks
Don  
 
Don Lee, PG, CHG | Senior Hydrogeologist


Direct: 949.809.5220 | Main: 949.809.5000 | NEW Cell: 949.697.1575 | Fax: 949.809.5010
don.lee@tetratech.com
 


Tetra Tech
17885 Von Karman Avenue, Suite 500, Irvine, CA 92614-6213 | www.tetratechgeo.com
Complex World, Clear Solutions


PLEASE NOTE:  This message, including any attachments, may include privileged, confidential and/or inside information. Any distribution or
 use of this communication by anyone other than the intended recipient is strictly prohibited and may be unlawful. If you are not the intended
 recipient, please notify the sender by replying to this message and then delete it from your system.
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Sheet1


									Summary of Groundwater Analytical Results - MW8-3 (Preliminary) OPTION 1





												MW8-2 (Aug-Sep 2013)																		MW8-1 (July 2013)																		P-1 (2013)																		MW8-3 (Oct 2013, preliminary) 																																				MW6-21 (2011)												S-5 (2006)


									Depth 
(ft bgs)			Lithology 			Well Screen			PCE			TCE			1,1-DCE			1,4-dioxane			Lithology 			Well Screen			PCE			TCE			1,1-DCE			1,4-dioxane			Lithology			Well Screen			PCE			TCE			1,1-DCE			1,4-dioxane															Lithology 			Well Screen			PCE			TCE			1,1-DCE			1,4-dioxane			Lithology			Well Screen			PCE			TCE			1,1-DCE			1,4-dioxane			Lithology			Well Screen			PCE			TCE			1,1-DCE			1,4-dioxane


									90





									100





									110									NS																		NS																		3.9			3.9			0.8			ND(0.48)												110																														 


									 									13			9.2			0.88			1.4J									NS																																							 									NS																					 


									120									18			9.9			1.7			0.65									2.9			4.3			0.65			ND(2.0)									4.2			5.6			0.73			ND(2.0)												120									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 									14			9			0.65			1.3J									4.6			6.3			0.99			0.27																														 


									130																											4			5.8			0.6			ND(2.0)									ND(2.5)			ND(2.5)			ND(2.5)			ND(10)												130									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)																											1.4 J			22			9.9			6.6


									 									NS																																																									 


									140									13			9.3			1			1.2J									DRY																																							140									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 																											NS																																							 																																													1.2 J			20			7.0			5.7


									150									8.2			11			0.4J			ND(2.0)									3.8			5.2			0.81			ND(2.0)									6.4			8.4			1.5			ND(2.0)												150									NS


									 																																																																		 									NS


									160									NS																		5			7.6			1.1			ND(2.0)									6			8.2			1.6			ND(2.0)												160									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)																											ND(5.0)			ND(5.0)			ND(5.0)			ND(2.0)


									 									11			12			1.6			1.2J																																																 


									170																											4.3			7.8			0.72			ND(2.0)									14			17			4.3			ND(2.0)												170									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 									8.7			13			1			1.2J																											12.2			18.7			3.7			0.22J												 																																													3.4 J			8.7			2.2J			ND(2.0)


									180									 			 			 			 									1.1			2.1			ND(0.50)			ND(2.0)									11			18			2.4			ND(2.0)												180									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 									8.0			21			0.65			1.0J																																																 																																													2.0 J			36			6.9			10


									190									13			15			1.8			0.35									2.2			6.2			ND(0.50)			ND(2.0)									ND(0.50)			0.46 J			ND(0.50)			ND(2.0)												190									ND(0.50)			0.9			ND(0.50)			ND(2.0)


									 									8.0			6.4			0.97			ND(2.0)									6			11			1.3			0.21																														 																																													2.6 J			22			4J			4.2


									200																											NS																																							200									ND(0.50)			2.0			ND(0.50)			ND(2.0)									1.2			3.6			0.51			ND(2.0)


									 									0.87			1.1			ND(0.50)			ND(2.0)																											0.44 J			5			ND(0.50)			ND(2.0)												 																																													2.6 J			16			3.2J			ND(2.0)


									210																											0.97			2.6			ND(0.50)			ND(2.0)									1.5			4.6			ND(0.50)			ND(2.0)												210									ND(0.50)			3.3			0.65			1.5J									8			11.7			5.4			0.71(2012)									5.4			12.9			5.8			1.3(2011) 


									 									1.5			1.5			ND(0.50)			ND(2.0)																																																 																											7			11.5			5.2			ND(2.0)


									220																											ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)									2.8			6.5			1.1			ND(2.0)												220																																													5			24			4.8J			ND(2.0)


									 									2.4			1.7			0.44J			ND(2.0)																											1.9			5.6			1			0.13J												 									ND(0.50)			8.7			1.1			1.7J									6.1			10.8			4.4			1.5 J


									230									NS																		ND(0.50)			0.84			ND(0.50)			ND(2.0)																														230																																													1.2			11			1.7			ND(2.0)


									 									NS																																																									 									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)									2.8			20			3.6			3


									240									NS																		ND(0.50)			1.5			ND(0.50)			ND(2.0)									ND(0.50)			0.51			ND(0.50)			ND(2.0)												240


									 									2.0			1.6			0.93			0.17J									0.5U			2.1			0.5U			0.19U																														 									ND(0.50)			2.1			ND(0.50)			ND(2.0)																											Dry


									250									0.38J			0.49J			ND(0.50)			ND(2.0)									ND(0.50)			1.2			ND(0.50)			ND(2.0)																														250																											ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 																																													ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)												 									ND(0.50)			0.43J			ND(0.50)			ND(2.0)																											Dry


									260									ND(0.5)			0.30J			ND(0.50)			ND(2.0)									ND(0.50)			1.1			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)												260																											ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)									End of borehole


									 																																																																		 									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									270									ND(0.5)			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			1.6			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)												270																											ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 																																																																		 									NS


									280									ND(0.5)			ND(0.50)			ND(0.50)			ND(2.0)									0.68			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)												280									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 																																																																		 


									290									ND(0.5)			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)																														290									ND(0.50)			0.42J			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 																																																																		 


									300									DRY																		ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)												300									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 									ND(0.5)			ND(0.50)			ND(0.50)			ND(2.0)																																																 


									310																											1.9			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)												310																											ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 									ND(0.50)			ND(0.50)			ND(0.50)			ND(0.19)																											ND(0.50)			ND(0.50)			ND(0.50)			ND(0.48)												 


									320									DRY																		2.1			ND(0.50)			ND(0.50)			0.067J									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)												320									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 																											2.4			ND(0.50)			ND(0.50)			ND(2.0)																														 																											ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									330																																													ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)												330


									 																																																																		 																											ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									340																											3.7			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)												340									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 																																																																		 																																																			 


									350									End of borehole																		End of borehole																																							350									End of borehole																		End of borehole


									 


									360																																													End of borehole


									 


									370


									 


									380																																																																																																																		 


												Concentrations are in ug/L


												Depth is rounded to nearest 5-foot 																																																																																													 									 


												Predominantly fine-grained sediments (silts and clays), generalized 																																																																																																												 


												All shown analytes are non-detect (below lab reporting limits) or assumed non-detect
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Sheet1


									Summary of Groundwater Analytical Results - MW8-3 (Preliminary): OPTION 2





												MW8-2 (Aug-Sep 2013)																		MW8-1 (July 2013)																		P-1 (2013)																		MW8-3 (Oct 2013, preliminary) 																																				MW6-21 (2011)												S-5 (2006)


									Depth 
(ft bgs)			Lithology 			Well Screen			PCE			TCE			1,1-DCE			1,4-dioxane			Lithology 			Well Screen			PCE			TCE			1,1-DCE			1,4-dioxane			Lithology			Well Screen			PCE			TCE			1,1-DCE			1,4-dioxane															Lithology 			Well Screen			PCE			TCE			1,1-DCE			1,4-dioxane			Lithology			Well Screen			PCE			TCE			1,1-DCE			1,4-dioxane			Lithology			Well Screen			PCE			TCE			1,1-DCE			1,4-dioxane


									90





									100





									110									NS																		NS																		3.9			3.9			0.8			ND(0.48)												110																														 


									 									13			9.2			0.88			1.4J									NS																																							 									NS																					 


									120									18			9.9			1.7			0.65									2.9			4.3			0.65			ND(2.0)									4.2			5.6			0.73			ND(2.0)												120									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 									14			9			0.65			1.3J									4.6			6.3			0.99			0.27																														 


									130																											4			5.8			0.6			ND(2.0)									ND(2.5)			ND(2.5)			ND(2.5)			ND(10)												130									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)																											1.4 J			22			9.9			6.6


									 									NS																																																									 


									140									13			9.3			1			1.2J									DRY																																							140									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 																											NS																																							 																																													1.2 J			20			7.0			5.7


									150									8.2			11			0.4J			ND(2.0)									3.8			5.2			0.81			ND(2.0)									6.4			8.4			1.5			ND(2.0)												150									NS


									 																																																																		 									NS


									160									NS																		5			7.6			1.1			ND(2.0)									6			8.2			1.6			ND(2.0)												160									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)																											ND(5.0)			ND(5.0)			ND(5.0)			ND(2.0)


									 									11			12			1.6			1.2J																																																 


									170																											4.3			7.8			0.72			ND(2.0)									14			17			4.3			ND(2.0)												170									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 									8.7			13			1			1.2J																											12.2			18.7			3.7			0.22J												 																																													3.4 J			8.7			2.2J			ND(2.0)


									180									 			 			 			 									1.1			2.1			ND(0.50)			ND(2.0)									11			18			2.4			ND(2.0)												180									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 									8.0			21			0.65			1.0J																																																 																																													2.0 J			36			6.9			10


									190									13			15			1.8			0.35									2.2			6.2			ND(0.50)			ND(2.0)									ND(0.50)			0.46 J			ND(0.50)			ND(2.0)												190									ND(0.50)			0.9			ND(0.50)			ND(2.0)


									 									8.0			6.4			0.97			ND(2.0)									6			11			1.3			0.21																														 																																													2.6 J			22			4J			4.2


									200																											NS																																							200									ND(0.50)			2.0			ND(0.50)			ND(2.0)									1.2			3.6			0.51			ND(2.0)


									 									0.87			1.1			ND(0.50)			ND(2.0)																											0.44 J			5			ND(0.50)			ND(2.0)												 																																													2.6 J			16			3.2J			ND(2.0)


									210																											0.97			2.6			ND(0.50)			ND(2.0)									1.5			4.6			ND(0.50)			ND(2.0)												210									ND(0.50)			3.3			0.65			1.5J									8			11.7			5.4			0.71(2012)									5.4			12.9			5.8			1.3(2011) 


									 									1.5			1.5			ND(0.50)			ND(2.0)																																																 																											7			11.5			5.2			ND(2.0)


									220																											ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)									2.8			6.5			1.1			ND(2.0)												220																																													5			24			4.8J			ND(2.0)


									 									2.4			1.7			0.44J			ND(2.0)																											1.9			5.6			1			0.13J												 									ND(0.50)			8.7			1.1			1.7J									6.1			10.8			4.4			1.5 J


									230									NS																		ND(0.50)			0.84			ND(0.50)			ND(2.0)																														230																																													1.2			11			1.7			ND(2.0)


									 									NS																																																									 									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)									2.8			20			3.6			3


									240									NS																		ND(0.50)			1.5			ND(0.50)			ND(2.0)									ND(0.50)			0.51			ND(0.50)			ND(2.0)												240


									 									2.0			1.6			0.93			0.17J									0.5U			2.1			0.5U			0.19U																														 									ND(0.50)			2.1			ND(0.50)			ND(2.0)																											Dry


									250									0.38J			0.49J			ND(0.50)			ND(2.0)									ND(0.50)			1.2			ND(0.50)			ND(2.0)																														250																											ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 																																													ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)												 									ND(0.50)			0.43J			ND(0.50)			ND(2.0)																											Dry


									260									ND(0.5)			0.30J			ND(0.50)			ND(2.0)									ND(0.50)			1.1			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)												260																											ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)									End of borehole


									 																																																																		 									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									270									ND(0.5)			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			1.6			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)												270																											ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 																																																																		 									NS


									280									ND(0.5)			ND(0.50)			ND(0.50)			ND(2.0)									0.68			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)												280									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 																																																																		 


									290									ND(0.5)			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)																														290									ND(0.50)			0.42J			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 																																																																		 


									300									DRY																		ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)												300									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 									ND(0.5)			ND(0.50)			ND(0.50)			ND(2.0)																																																 


									310																											1.9			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)												310																											ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 									ND(0.50)			ND(0.50)			ND(0.50)			ND(0.19)																											ND(0.50)			ND(0.50)			ND(0.50)			ND(0.48)												 


									320									DRY																		2.1			ND(0.50)			ND(0.50)			0.067J									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)												320									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 																											2.4			ND(0.50)			ND(0.50)			ND(2.0)																														 																											ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									330																																													ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)												330


									 																																																																		 																											ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									340																											3.7			ND(0.50)			ND(0.50)			ND(2.0)									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)												340									ND(0.50)			ND(0.50)			ND(0.50)			ND(2.0)


									 																																																																		 																																																			 


									350									End of borehole																		End of borehole																																							350									End of borehole																		End of borehole


									 


									360																																													End of borehole


									 


									370


									 


									380																																																																																																																		 


												Concentrations are in ug/L


												Depth is rounded to nearest 5-foot 																																																																																													 									 


												Predominantly fine-grained sediments (silts and clays), generalized 																																																																																																												 


												All shown analytes are non-detect (below lab reporting limits) or assumed non-detect
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From: Lee, Don
To: Chavira, Raymond
Cc: Bradley.Barquest@utc.com; Parsons, Scott; Tom Perina (tom.perina@ch2m.com); Pulido, Emma
Subject: PVOU SZ groundwater investigation work plan
Date: Thursday, May 16, 2013 3:49:52 PM
Attachments: GW investigation 3 Wells_WP_20130516.pdf


Ray,
 
Please find attached groundwater investigation work plan for PVOU SZ for your concurrence. A
 hardcopy and CD to follow.
 
Please call Scott or me if you have any questions.
 
Thanks
Don
 
Don Lee, PG, CHG | Senior Hydrogeologist


Direct: 949.809.5220 | Main: 949.809.5000 | Cell: 949.351.2192 | Fax: 949.809.5010
don.lee@tetratech.com
 


Tetra Tech
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Complex World, Clear Solutions


PLEASE NOTE:  This message, including any attachments, may include privileged, confidential and/or inside information. Any distribution or
 use of this communication by anyone other than the intended recipient is strictly prohibited and may be unlawful. If you are not the intended
 recipient, please notify the sender by replying to this message and then delete it from your system.
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17885 Von Karman Avenue, Suite 500, Irvine, CA 92614 



Tel 949.809.5000     Fax 949.809.5010     www.tetratech.com 



 



May 16, 2013 
 
United States Environmental Protection Agency 
Region 9, Superfund Division 
75 Hawthorne Street 
San Francisco, California 94105-3901 
 



Attention: Mr. Raymond Chavira 
 
Subject: Groundwater Investigation Work Plan  



Shallow Zone North of Puente Creek 
San Gabriel Valley Superfund Site Area 4 
Los Angeles County, California 



 
Dear Mr. Chavira: 
 
Please find enclosed:  
 



 One hard copy and one electronic copy of the Groundwater Investigation Work Plan for the 
Puente Valley Operable Unit (PVOU) Shallow Zone (SZ) Eastern Plume Early Action, dated 
May 16, 2013 



 
If you have any questions or require additional information please do not hesitate to call the 
undersigned at (949) 809-5222. 
 
Sincerely, 
Tetra Tech  
 
 
 
Scott Parsons 
Principal Engineer  
 
cc: Brad Barquest, United Technologies Corporation (e-mail) 
 Raymond Chavira, USEPA (e-mail) 
 Tom Perina, CH2MHill (e-mail and 2 hard copies) 
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1.0 INTRODUCTION 



United Technologies Corporation/Carrier (UTC/Carrier) entered into a Consent Decree with the 
United States Environmental Protection Agency (USEPA) to perform the interim Remedial 
Design (RD) and Remedial Action (RA) for the Puente Valley Operable Unit (PVOU) Shallow 
Zone (SZ) north of Puente Creek.  The activities that UTC/Carrier must perform in order to 
design, install, operate, maintain, monitor, and evaluate the PVOU SZ north of Puente Creek 
interim RA are described in the Statement of Work (SOW) attached to the Consent Decree.  The 
SOW is based on the Interim Record of Decision (IROD) (USEPA, 1998), as modified by the 
Explanation of Significant Differences (ESD) (USEPA, 2005). 



On behalf of UTC/Carrier, Tetra Tech has prepared this work plan to install up to three 
groundwater monitoring wells at the toe of the PVOU SZ Eastern Plume (see Figures 1 and 2).  
The objective of these groundwater monitoring wells is to collect data that will be utilized to: 



 Assess the lateral and vertical extent of volatile organic compounds (VOCs) and 1,4-
dioxane at the toe of the PVOU SZ Eastern Plume; 



 Confirm the adequacy of the selected  location for reinjecting PVOU SZ Eastern Plume 
Phase 1 (formerly PVOU SZ Eastern Plume Early Action) treated groundwater located at 
13811 Amar Road, La Puente, California;  



 Assess the appropriateness of these locations for wells to monitor the reinjection of the 
PVOU SZ Eastern Plume Early Action treated effluent per Los Angeles Regional Water 
Quality Control Board (LARWQCB) Order No. R4-2007-19 General Waste Discharge 
Requirements for Groundwater Remediation at Petroleum Hydrocarbon Fuels and/or 
Volatile Organic Compound Impacted Sites (File No. 01-116), which embodies all the 
relevant regulations under the California Code of Regulations for recycling of water for 
groundwater recharge.  This order requires monitoring of potential changes in conditions 
within the treatment zone, defined for this application as the portion of the PVOU SZ in 
which reinjected water will migrate during the first five years of reinjection; and 



 Either confirm or revise, based on actual site data, USEPA’s site conceptual model 
(SCM) for the PVOU. 



Prior to March 2013, the USEPA’s site conceptual model (SCM) interpreted that the axis PVOU 
SZ Eastern Plume extended from its predominant origin at the Benchmark facility in a northerly 
direction for approximately one mile and then turned northwesterly for approximately another 1.2 
miles.  This SCM also indicated that 13811 Amar Road is a suitable location for the reinjection 
of treated PVOU SZ Eastern Plume Phase 1 (formerly PVOU SZ Eastern Plume Early Action) 
groundwater.  



Recent investigations conducted by Northrop Grumman at the intersection of Blackwood Street 
and Sandia Avenue (the location identified as PMW-1) and by Tetra Tech on behalf of 
UTC/Carrier at 13811 Amar Road, indicate that the axis of the PVOU SZ Eastern Plume may 
actually continue in a slightly more northerly direction for its full length and may extend further 
than previously interpreted.  The data collected by Northrop Grumman at PMW-1 and by Tetra 
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Tech at 13811 Amar Road have not been finalized as of the date of this Work Plan and will be 
presented in separate reports after the data are determined to be final.   



In April 2013, UTC/Carrier completed a groundwater investigation at 13811 Amar Road, La 
Puente. The 13811 Amar Road groundwater investigation included depth-discrete groundwater 
sampling and installation of a quadruple-completion nested groundwater monitoring well (four 
separate groundwater monitoring wells inside a single borehole).  Following a review of the 
lithological and groundwater quality data, the USEPA directed UTC/Carrier to install up to three 
new groundwater monitoring wells at the toe of the PVOU SZ Eastern Plume.  



The proposed locations for the three new monitoring wells are shown on Figure 2, and 
described below in the order in which they will be installed according to the current plan based 
on discussions and concurrence with USEPA.  As described in more detail in Section 2.0, all 
data will be reviewed in collaboration with the USEPA to determine final monitoring well 
locations and construction details and the specific depth intervals at which the groundwater 
monitoring wells will be installed.  Hence the details provided herein are for guidance only and 
subject to change based on the field data. 



 Drilling Location 1 – On the Dancer Street cul-de-sac between North Puente Avenue and 
Maryland Street in West Puente Valley (unincorporated Los Angeles County).  The 
approximate street address is 13920 Dancer Street (see Figure 2); 



 



 Drilling Location 2 – On the Cagliero Street cul-de-sac between Edanruth Avenue and 
Willow Avenue in West Puente Valley.  The approximate street address is 14067 
Cagliero Street (see Figure 2); and  



 



 Drilling Location 3 – On Flynn Street near the intersection of Van Wig Avenue and Flynn 
Street in West Puente Valley (unincorporated Los Angeles County).  The approximate 
street address is 767 Van Wig Avenue (see Figure 2). 



 



The field work will commence with the advancement and logging of the borehole at drilling 
location 1 (see Figure 2) to an approximate maximum depth of 300 feet below ground surface 
(bgs) as described in Section 2.0 of this Work Plan.  Tetra Tech will review the lithological and 
groundwater quality information obtained from the groundwater monitoring well borehole in 
collaboration with the USEPA to determine the final construction details and the specific depth 
intervals at which the groundwater monitoring wells will be installed. Following USEPA’s 
approval of the specifications for the groundwater monitoring wells, the borehole will be 
converted to a nested triple completion groundwater monitoring well. 



The data collected during the groundwater monitoring well drilling activities will be reviewed, 
analyzed, and summarized in a well completion report as described in Section 4.0 of this Work 
Plan. 



The work proposed herein will conform to the USEPA-approved Remedial Design Sampling and 
Analysis Plan, Interim Shallow Zone Remedy, Puente Valley Operable Unit, City of Industry and 
La Puente, California (the SAP; GeoTrans, 2004a).  The SAP included a quality assurance 
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project plan (QAPP) and a field sampling plan (FSP) attached as Appendix A to the USEPA-
approved Remedial Design Work Plan for the Installation and Testing of Extraction Wells, 
Interim Shallow Zone Remedy, Puente Valley Operable Unit, City of Industry and La Puente, 
California, (GeoTrans, 2004b).  The Remedial Design Work Plan for the Installation and Testing 
of Extraction Wells (GeoTrans, 2004b) was attached as Appendix B to the USEPA-approved 
Remedial Design Work Plan Interim Shallow Zone Remedy, Puente Valley Operable Unit, City 
of Industry and La Puente, California (GeoTrans, 2005).  All of the aforementioned documents 
listed above were attached to the Consent Decree. 



The work proposed herein will be performed by, or under the direction of, a registered civil 
engineer, registered geologist, or certified engineering geologist. 



The Work Plan is organized as follows: 



 Section 1 provides background information, presents the Work Plan objectives, and 
provides the Work Plan organization; 
 



 Section 2 provides the procedures and methodologies that will be implemented to install 
and sample the proposed PVOU SZ nested triple completion groundwater monitoring 
wells; 
 



 Section 3 discusses community involvement activities associated with the work described 
herein;  
 



 Section 4 summarizes the reporting procedures; and  
 



 Section 5 cites references used in preparing this document. 



The following appendices are attached: 



 Appendix A - Health and Safety Plan; and 



 Appendix B - Example Field Documentation Forms.  



1.1 OBJECTIVES 



The objectives of this Work Plan are as follows: 



 Describe the intended purpose, location, and specifications of the proposed groundwater 
monitoring wells at the toe of the PVOU SZ Eastern Plume;  



 Provide the procedures and methodologies that will be implemented to collect depth-
discrete groundwater samples; and 



 Provide the procedures and methodologies that will be implemented to and install and 
develop the proposed groundwater monitoring wells at the toe of the PVOU SZ Eastern 
Plume.
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2.0 FIELD PROCEDURES 



This section presents the field procedures associated with drilling, collecting depth-discrete 
groundwater samples, and installing the proposed PVOU SZ groundwater monitoring wells at 
the toe of the PVOU SZ Eastern Plume.  



The field coordinator, project manager, and contracts administrator will ensure that all 
appropriate permits, insurance requirements, contractual requirements, underground utility 
clearance, and site access agreements are in order before commencement of field activities. 
Appropriate agencies will be notified a minimum of two weeks prior to initiating any field work.  
Community relations activities will be coordinated with the USEPA. All subcontractor personnel 
will provide documentation of adequate health and safety monitoring and training as required by 
the Health and Safety Plan (HASP), read the HASP, and sign the acknowledgment form.   A 
copy of the HASP is provided as Appendix A. The Site Safety and Health Officer (SSHO) will 
review the following information at pre-work health and safety meetings: 
 



 Project objectives; 
 



 Characteristics of the Site; 
 



 Contaminants of concern that may be encountered; and 
 



 Field health and safety procedures. 



2.1 PERMITS 



Comprehensive Environmental Response Cleanup and Liability Act (CERCLA) response actions 
are exempted by law from the requirement to obtain federal, state, or local permits related to 
any activities conducted completely on-site.  The field activities described herein will be 
conducted completely on-site (as defined by CERCLA), and therefore these activities are 
exempted by law from the requirement to obtain federal, state, or local permits.  In lieu of 
obtaining federal, state and local permits, the work proposed herein will comply with the 
substantive requirements of applicable federal, state, and local permits.  It is noted that, local 
municipalities and agencies have in the past required UTC/Carrier to obtain permits for the 
PVOU SZ CERCLA-defined onsite activities conducted within their respective jurisdictions.  
Local municipalities and agencies may require the following permit for the on-site work (as 
defined by CERCLA):  



 Los Angeles County Department of Public Works Encroachment Permit; and 



 Well permit from the Los Angeles County Department of Public Health;   
 
As an encroachment permit requirement for the work area located on a roadway, a traffic control 
plan will be prepared and submitted to Los Angeles County Department of Public Works.  If the 
aforementioned local municipalities and agencies honor the CERCLA permit exemption, the 
work will be conducted in accordance with the substantive requirements of the permits listed 
above.  Otherwise, Tetra Tech will obtain the permits, with the USEPA’s concurrence, and 
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comply with the permit conditions in an effort to avoid potential project delays.  In addition, a 
California Department of Water Resources (DWR) Water Well Drillers Report will be completed 
by the driller, reviewed by Tetra Tech, and submitted to the DWR as required after the field work 
has been completed. 
 
2.2 DRILLING PROCEDURES  



The boreholes for the groundwater monitoring wells will be drilled by the direct circulation mud 
rotary drilling method. During drilling, geologic samples and depth-discrete groundwater 
samples will be collected from the borehole. The borehole data will be reviewed in collaboration 
with the USEPA to determine the specific depth intervals at which the groundwater monitoring 
wells will be installed. Groundwater samples will be collected from each of the groundwater 
monitoring wells and submitted to a state-certified laboratory for analysis for VOCs, 1,4-dioxane, 
and perchlorate following development.  The groundwater quality data collected during the 
drilling investigation will be reviewed with the USEPA prior to commencing work on other 
proposed drilling locations.  Work will not commence on the other proposed drilling locations 
until USEPA has reviewed and approved the groundwater quality data and the next proposed 
borehole location.   



2.2.1 Equipment and/or Instrumentation 



The boreholes will be advanced using direct circulation mud rotary drilling equipment.  The 
diameter of the boreholes will be approximately 12 inches from ground surface to the total depth 
of the borehole.     



2.2.2 Preparation 



A qualified driller will be selected to conduct the proposed field activities.  A qualified driller is 
one who has appropriate equipment capabilities, a license in the state of California (C-57), 
Hazardous Waste Site Training as specified by Code of Federal Regulations (CFR) 1910.120, 
and experience on similar projects. The experience requirement will apply for both the individual 
driller in the field and for the drilling company as a whole. 
 
Before the drill rig mobilizes to the borehole location, all down-hole drilling equipment will be 
steam-cleaned.  
 
Field personnel will review available references such as well logs completed in the vicinity of the 
proposed drilling locations. This information will be reviewed with the drilling contractor to 
facilitate drilling and logging operations.  The drilling location will be identified in the field in 
coordination with the selected drilling subcontractor and the USEPA, with specific attention paid 
to avoiding any identified underground utilities, as well as maintaining a safe operational 
distance from the overhead utility wires. 
 
2.2.3 Lithologic Logging 
 
Lithologic samples in the form of drill cuttings will be collected and logged by the oversight 
geologist to characterize lithology.  
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2.2.3.1 Objective: 



The objective of obtaining this information is to properly target the hydrostratigraphic intervals of 
interest for the screen placement of the individual nested triple completion groundwater 
monitoring wells. 



2.2.3.2 Equipment and/or Instrumentation: 



Equipment used during lithologic logging varies depending on materials encountered and 
sample collection methods.  Field equipment used during logging may include any or all of the 
following items: hand lens, dropper bottle containing dilute hydrochloric acid, Munsell color 
chart, Unified Soil Classification System (USCS) classification chart, grain size chart, sample 
collection bags, sample collection sieve, chip tray, tape measure, and appropriate field forms. 



2.2.3.3 Preparation: 



Field equipment and supplies will be acquired prior to commencing drilling and lithologic logging. 
Drill cutting or soil sample collection procedures and health and safety concerns will be 
reviewed with the field personnel and drilling subcontractor.  A logging station will be set up 
adjacent to the drilling rig. 



Field personnel will review available references such as boring logs in the vicinity of the 
proposed boring location.  This information will be reviewed with the drilling contractor to 
facilitate drilling and logging operations. 



2.2.3.4 Procedures: 



Drill cutting samples will be collected at approximately five-foot intervals and at lithologic 
changes.  During borehole drilling, soil cuttings will be collected from the mud shaker and the 
desander cyclone for visual description and logged by a geologist. A portion of each sample will 
be retained in marked chip trays for future reference.   



All geologic/soil cuttings and samples will be logged according to the following procedures which 
utilize modified American Society of Testing and Materials (ASTM) Method D-2488: 



Textural Classification of Soil: 



 Record the approximate proportion of the following grain size fractions present in the 
sample: gravel, sand, silt, clay, and organic matter.  Estimate and record the predominant 
grain size(s) present within the gravel and sand fractions in the sample.  The on-site 
geologist will record drilling conditions that may affect the grain size; for example, the 
crushing of gravel into sand-sized grains. 



Color: 



 Compare the sample to Munsell color chart and provide hue and chroma values.  Provide 
a subjective description of soil color in accordance to the Munsell color chart.  For 
example, the description light brown, red-brown, or dark brown could be used in 
describing a sediment/soil which has an overall brown appearance. 
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Coloration:  



 Describe the staining or overall color characteristics including mottling, uniformity, etc. 
 



Grain Type: 



 To the extent possible, describe the type of grains of the dominant grain size.  
Descriptors include quartz, rock fragment, fossil, and biological (shells, etc.). 



 
Sorting: 



 Estimate the degree of sorting, or overall grain size distribution, of soil/sediment samples.  
Designate by using one of the following descriptors: poorly sorted, moderately sorted, or 
well sorted.  The descriptor "poorly sorted" (well graded) applies to soils/sediments in 
which there is a good representation of the continuum of particle sizes.  The descriptor 
"well sorted" (poorly graded) applies to soils/sediments in which most particles are 
approximately the same size.  The USCS refers to grain-size distribution as graded, 
which is opposite to sorting. 



 
Roundness: 



 Estimate the predominant roundness categories for the sand and gravel size fractions.  
The roundness categories are: very angular, angular, sub-angular, sub-rounded, 
rounded, and for gravel, striated, and faceted.  The on-site geologist will record actions of 
drilling bits or auger flights responsible for increasing the angularity of the sand or gravel 
size fractions in the sample in the field notes. 



 
Matrix: 



 Include a description of the finer material in the sample, if possible.  Classification 
requires a description as either matrix-supported or clast/grain-supported, with a 
description of the nature of the matrix material. 



 
Plasticity: 



 Determine the degree of plasticity for the lithologic sample.  Plasticity is the property in 
which a soil/sediment can be rapidly deformed or molded without rebounding elastically, 
changing volume, cracking, or crumbling.  Plasticity descriptors are: none, low, medium, 
and high. 



 
Cementation: 



 Describes the degree to which the formation material is indurated.  Descriptors include 
weak, moderate, and strong. 



Strength: 
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 Describes the relative strength of the soil.  Descriptors include cohesive, non-cohesive, 
stiff, firm, soft, and loose. 



 
Lithologic Contact from Core or Cuttings: 



 Record the depth of each lithologic contact and thickness of each lithologic unit 
encountered. 



 
In addition, periodically the field geologist will collect a sample of cuttings, fill a volatile organic 
analysis (VOA) vial about 2/3 full with soil and top off with water, shake vigorously, and then 
allow the layer to settle.  The geologist will estimate the approximate percentages of clay, silt, 
and sand based on the thickness of the layers in the VOA vial measured on the outside.  Each 
VOA sample will be photographed.  The photograph number, depth interval, and visual 
descriptions will be documented in the field log book.  Photographs and visual descriptions of 
the VOA samples will be included in the borehole log and the well completion report   The VOA 
samples will be discarded along with other soil cuttings. 



2.2.4 Drilling Fluid Testing 



Before drilling operations commence, the field coordinator and/or project manager will review a 
list of proposed drilling mud test equipment and drilling additives for suitability.  Drilling mud 
preparation and testing will be performed and controlled by the drilling contractor as it is integral 
to their drilling activities. Prior to drilling with mud, all circulation equipment that will come into 
contact with drilling mud will be thoroughly cleaned prior to mobilization to the site. The pH of 
the make-up water will be measured, and if necessary, soda ash (sodium carbonate), which 
softens the water by removing the calcium responsible for water hardness, will be added in 
accordance with the manufacturer’s specifications to raise the pH to a range of 9.0 to 9.5.  This 
level of pH maximizes the yield of drilling mud additives. 



Drilling mud will be made by adding a Wyoming-type bentonite drilling additive (e.g., Baroid 
Quik-Gel or equivalent) to the make-up water using the mixing hopper, and slowly circulating the 
mixture through the mud pump.  The additives will be added in accordance with manufacturer’s 
specifications until the desired weight and viscosity for the drilling mud are reached.  Typical 
concentrations of bentonite are 15 to 25 pounds per 100 gallons of make-up water.  Initially, 15 
pounds per 100 gallons will be used in an effort to control and maintain desirable viscosity 
ranges. During drilling, should higher viscosities be required to control borehole stability and to 
flush drill cuttings in gravels or poorly consolidated formation materials, a concentration of up to 
30 pounds of bentonite per 100 gallons may be used.  Any increase in viscosity will only be 
used to achieve effective drilling conditions and will be decreased when formation conditions 
allow.  If necessary, a natural cellulosic polymer (e.g., Quik-Trol LV) may be added to stabilize 
clays or permeable formations without significantly increasing mud viscosity.  



The optimal drilling mud will provide a thin filter cake on the borehole wall with low permeability 
and high suspension properties.  Drilling mud testing will be conducted to assess mud 
characteristics and to make necessary adjustments to obtain the mud properties appropriate for 
encountered subsurface conditions. The mud tests will include: 1) mud density, 2) mud 
viscosity, 3) filtration and cake thickness, 4) sand content, and 5) pH measurements. The testing 
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schedule will depend on subsurface conditions encountered during drilling. A full mud test will 
be conducted approximately one hour after the initial volume has been mixed.  Thereafter, mud 
density, viscosity, and sand content will be tested approximately every four hours and filtration 
loss once a day under normal drilling conditions.  Mud tests will also be conducted when a 
change in subsurface conditions occurs, and will subsequently be conducted more frequently 
until subsurface conditions stabilize.  Mud samples will be collected near the return intake to the 
drill string from the mud circulation pit after suspended formation material has settled into the 
circulation pit. 



Mud Density Testing 



The mud density testing procedures apply only to mud rotary drilling.  Mud density controls 
hydrostatic pressure in the borehole. The mud balance device measures the solids content of 
un-weighted mud. Mud density affects drilling rate, borehole stability, transportation, and settling 
rate of cuttings. Excessive solids accumulation may cause loss of circulation and damage to the 
formation through permeability impairment. 



Mud density testing will be conducted using a mud balance kit. The balance will be used in 
accordance with manufacturer’s instructions. The following describes the general procedures 
associated with testing with a mud balance kit: 



 Fill the balance cup to capacity with fresh, screened mud; 
  



 Replace lid and rotate until firmly seated, making sure some mud is squeezed out the 
vent hole. Wipe or wash excess mud from the exterior of the balance, and dry. Then seat 
the balance with its knife edge on the stand and level it by adjusting the rider;  
 



 Read mud density from the edge of the rider as indicated by marker on the rider;  
 



 The desired mud density is generally less than 9.2 pounds per gallon (lbs/gal), depending 
on manufacturer’s product specifications and down-hole drilling conditions; and 
 



 Calibration will be checked by filling the cup with fresh water. The reading should be 8.34 
lbs/gal or 1.0 grams per cubic centimeter (g/cm3). If not, follow manufacturer’s 
instructions for equipment calibration. 



 
Mud Viscosity Testing 



The mud viscosity testing procedures apply only to mud rotary drilling.  Mud viscosity is a 
measure of the carrying capacity and gel development (“thickness” of the mud). Mud viscosity 
affects borehole cleaning, drilling rate, borehole stability, cuttings settling rate, and circulating 
pressure. "Low viscosity" is favored for effective cleaning at the bit face and rapid settling of 
cuttings at the surface. "High viscosity" may be necessary to remove coarse sand from the 
borehole or to stabilize gravel.  However, high viscosity will retard settling of the cuttings at the 
surface. 
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A Marsh funnel will used to measure mud viscosity in accordance with the manufacturer’s 
instructions. The following describes the general procedures associated with using a Marsh 
funnel: 



 With the funnel in an upright position, cover the drain orifice with a finger and pour the 
freshly collected mud sample through the screen into a clean funnel until the fluid level 
reaches the bottom of the screen (1,500 milliliters [ml]);  
 



 Remove the finger from the outlet and measure the time required for the mud to fill the 
receiving vessel to the one-quart (946 ml) level;  
 



 Measure the temperature of the mud used in the test; 
 



 Report the result to the nearest second as the Marsh funnel viscosity, at the temperature 
of measurement in degrees Fahrenheit; and  
 



 Depending on product specifications, the desired mud viscosity is approximately 36 to 55 
seconds per quart, although higher viscosities of 50 to 60 seconds may be necessary to 
stabilize sands and gravels in large diameter boreholes.  



 
Calibration can be checked by filling the funnel with fresh water at 70°F ± 5°F. Time of outflow 
for one quart (946 ml) should be approximately 26 seconds.  If readings deviate from this value, 
the funnel will be replaced. 



Filtration Loss and Cake Thickness Measurements 



Filtration and cake thickness are a measure of the ability of the mud to form a filter cake on the 
wall of the borehole under static conditions. Thickness affects borehole stability, ease of 
movement of the drill string, formation damage, and well development time. Mud filtration loss 
and cake thickness test will be conducted using a Baroid filter press or equivalent, in 
accordance with manufacturer’s instructions. The following describes the general procedures 
associated with testing using a Baroid filter press: 



 Use a carbon dioxide (CO2) cartridge (or other non-reactive, nonhazardous gas) to 
supply pressure to the test cell; 
 



 Turn the T-screw on the pressure regulator to the maximum outward position. Insert a 
CO2 cartridge into the knurled thimble. Tighten the threaded connector to perforate the 
cartridge; 
 



 Assemble the cell. Fill with mud nearly to the top, and fit the cap into place. Place the 
assembled cell in the frame and secure with the T-screw. Put a graduated cylinder under 
the filtrate tube. Open the valve to the pressure source; 
 



 Adjust the regulator T-screw until the gauge registers a pressure of 100 pounds per 
square inch (psi). Maintain the pressure for 30 minutes. Turn the regulator T-screw on the 
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pressure regulator to the maximum outward position. Slowly open the relief-valve and 
relieve the pressure. Note the volume of filtrate to the nearest tenth of a cubic centimeter;  
 



 Remove the cell from the frame. Discard the mud; 
 



 Disassemble the cell. Wash the filter cake formed on the paper with a gentle stream of 
water to remove excess mud. Measure the thickness to the nearest 1/32 inch. Feel the 
cake for gritty material, stickiness, or other features of texture that may relate to 
performance of the mud; 
 



 Depending on the mud product specifications and drilling conditions, the desired filtration 
loss measurement is 13 to 15 cubic centimeters measured after 30 minutes; and 
 



 The desired wall cake thickness is 2/32 (1/16 inch). If necessary, add filtration control 
additives (e.g. Quik-Trol LV) to lower the filtration loss and to strengthen wall cake. 



 
Sand Content Measurement 



The sand content measurement procedures apply only to mud rotary drilling.  Excessive sand 
content may cause thick wall cake, which may result in formation damage and increased well 
development time. A mud sand content test will be conducted using a Baroid sand content test 
kit, or equivalent, in accordance with the manufacturer’s instructions. The following describes 
the general procedures of the testing method: 



 The Baroid sand content kit includes a two-inch diameter sieve (200 mesh), a funnel to fit 
the sieve, and a glass measuring tube marked for the volume of mud to be added in 
order to read the percentage of sand directly in the bottom of the tube; 
 



 Pour mud into the tube to the mark labeled "Mud to Here" Then add water to the mark 
labeled "Water to Here" Cover the mouth of the tube and shake; 
 



 Pour this mixture through the screen, and wash the solids from the tube with clean water 
onto the same side of the screen. Wash the sand on the screen with clean water to 
remove any residual mud; 
 



 Fit the funnel down over the top of the screen (side containing the sand) and invert, with 
the neck of the funnel in the mouth of the tube. Wash the sand back into the tube with 
clean water sprayed on the screen, and allow the sand to settle; 
 



 Observe the quantity of sand settled in the calibrated tube as sand content in percent by 
volume of the mud; and 
 



 The desired sand content is less than two percent by volume. 
 
pH Measurement 
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Because the performance of bentonite is greatly reduced in acidic environments, the pH of the 
drilling make-up water and mud will be measured and adjusted if required. The pH test will be 
conducted using the following general procedures: 



 Use paper colorimetric pH test strips allowing measurement of 0.5 pH over an entire pH 
range or a pH meter to measure pH of the make-up water and the drilling mud. Follow 
manufacturer’s instruction for test strip use; 
 



 Place the indicator strip in the water or mud and allow it to remain until the color has 
stabilized; 
 



 Compare the colors of the strip with the color standard provided and estimate the pH of 
the water or mud; 
 



 Report the pH of the water or mud to the nearest 0.5 pH units; and 
 



 The desired pH range of the make-up water and drilling mud is 9.0 to 9.5, which will 
maximize the yield of the drilling mud. If necessary, the pH may be raised by adding soda 
ash (sodium carbonate). 
 



2.2.5 Depth-Discrete Groundwater Sampling 
 
2.2.5.1 Objective 



 
Discrete depth groundwater samples will be collected during drilling operations, and submitted 
to a state-certified laboratory for analyses for VOCs by USEPA Method 8260B and 1,4-dioxane 
by USEPA Method 8260SIM to assess the vertical extent of the PVOU Eastern Plume.   



 
2.2.5.2 Equipment and/or Instrumentation 



 
Depth-discrete groundwater samples will be collected using a nominal two-inch diameter 
Hydropunch groundwater sampler, or approved equivalent.  



 
2.2.5.3 Preparation 



 
The following procedures will be used in preparation for groundwater sample collection: 



 



 Review with field personnel project objectives, sampling locations, sampling equipment, 
well materials, and sampling procedures, containers, and transmittal requirements; health 
and safety concerns; 
 



 Identify planned sampling depths to drilling contractor; 
 



 Obtain the appropriate number of laboratory-cleaned sample bottles and laboratory-
prepared trip blanks for groundwater and QA/QC sampling requirements; and 
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 Inform laboratory of expected sample shipment. 
 



2.2.5.4 Procedures 
 



 The Hydropunch sampler will be advanced through the inside of the drill rods and the drill 
bit ahead of the deepest penetration of the drill bit, into undisturbed material. 
Alternatively, the drill string may be removed from the boring before advancing the 
sampler. The sampler has a retrievable stainless steel or disposable polyvinyl chloride 
(PVC) screen with steel drop-off tip. The sampler will be driven approximately 2 feet or 
more into the undisturbed formation, if possible, to prevent drilling mud entering the 
sampler. Once the target depth is achieved, a water level meter will be lowered inside the 
drive casing to determine the presence of absence of drilling fluid.  If there is no leakage 
of drilling fluid into the drive casing, the drive casing will be withdrawn to expose the 
screen.  
 



 A small diameter bailer will be lowered through the sampler push rods to withdraw a 
groundwater sample from the screen section.  The bailer will be brought to the surface 
and the water sample will be poured slowly into a clean laboratory supplied VOA vial until 
the vial is full and the convex meniscus is formed on the sample in the vial.  Then the 
Teflon lined screw cap will be placed tightly on the vial. The bailer will be steam cleaned 
prior to reuse; and 
 



 In the event that Hydropunch samples cannot be collected from a specific interval 
because the drilling mud is present, the formation is dry, or the formation does not yield a 
sufficient quantity of groundwater for analysis, the drill string will be tripped back into the 
borehole and an additional 2 to 5 feet will be drilled beyond the full depth of the 
Hydropunch penetration of the previous attempt.  Specific depths of Hydropunch samples 
collected will be recorded to the nearest 0.5 feet.  The screen interval will be determined 
in consultation with the USEPA based on discrete depth water quality data, geophysical 
logs, and boring logs. 



2.2.6 Geophysical Logging  



A suite of down-hole geophysical logs will be conducted within the open borehole, upon 
reaching total depth of the borehole.  The objective of the geophysical logging is to assist in 
identifying lithology and water-bearing zones, and selecting the specific depth intervals at which 
the groundwater monitoring wells will be installed.  



Geophysical logging will be performed by a geophysical subcontractor.  Geophysical logs will 
include resistivity (single point, 16-inch, 64-inch, and guard), spontaneous potential, natural 
gamma, neutron, caliper, and deviation.   



Logging will be in accordance with the logging subcontractor's protocols.  Logging details will be 
recorded on documentation forms (see Appendix B0, or in project notebooks in the field, and 
subsequently provided in an electronic format.  Logging equipment that enters the well bore will 
be decontaminated by steam-cleaning or with a non-phosphate detergent wash followed by a 
potable water rinse. 
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The following procedures will be used during the borehole geophysical logging program: 



 Prior to logging, the selected geophysical contractor will receive information about the 
site, such as local geology and field logistics.  Available borehole information will be 
provided to the contractor.  The methodology to be used to generate the suite of logs will 
be discussed and agreed upon with  the contractor prior to initiating the field activities;  
 



 As the borehole nears completion, the geophysical logging contractor will be notified so 
that the logging truck will arrive prior to “tripping” the drill pipe out of the borehole.  The 
geophysical contractor should be notified a minimum of 24 hours in advance. Applicable 
information will be given at that time including site location, name and phone number of 
representative, borehole name/number, approximate time borehole will be ready, and 
borehole conditions.  A request will be made for use of the same logging unit and 
operator used previously on the project; 
 



 Immediately prior to logging, the drilling mud will be thinned appropriately and circulated 
for a minimum of 20 minutes to ensure uniform mud conditions in the borehole; 
 



 The on-site geologist will be responsible for informing the logging engineer of the desired 
scales.  Scales should remain consistent for each logged borehole.  Possible scales for 
the project will be discussed prior to field logging; 
 



 Logging speed must be appropriate to the data needs and the type of probe used for 
each log.  Logging speeds will be discussed prior to the logging program;  
 



 Logging instruments and tools will be decontaminated with fresh potable water or a 
steam cleaner between boreholes.  All rinse waters will be stored with the other waste 
products to be disposed of in an appropriate manner; 
 



 All curves will be checked for excessive drift and spurious “spikes or noise”.  Only up-logs 
will be used to generate hard copies of the collected data.  Borehole washouts will be 
identified and compared with the log curves.  All off-scale readings and drift adjustments 
must be marked on the logs, and all curves identified and labeled; and   
 



 A field copy of the log will be provided to the field geologist immediately after the logging 
run and inspected before rigging down.  Final log prints will be furnished to the USEPA 
within ten days of completing the last logging run.  In addition, the geophysical logs will 
be furnished in portable document format (pdf) and American Standard Code for 
Information Interchange (ASCII) format on a compact disk within ten days of completing 
the last logging run. 



2.2.7 Groundwater Monitoring Well Installation 



A conceptual design for the groundwater monitoring wells is shown on Figure 3, and 
summarized below.  It is expected that one or more of the three groundwater monitoring wells 
proposed herein will be completed with multiple casings in the same borehole.  As previously 
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discussed, final design will be determined in collaboration with the USEPA after the borehole 
lithologic data and depth-discrete groundwater quality data are reviewed.  Prior to well 
construction, all materials present at the well site will be inventoried, measured, and 
documented in the field notebook.  The lengths of all well screen and casing sections will be 
measured and recorded to the nearest 0.01 foot.  A taper gauge will be used to measure the slot 
aperture on the screen sections. The field geologist will be responsible for observing and 
documenting as-built well construction. The groundwater monitoring wells will consist of the 
following be constructed as follows: 



 A groundwater monitoring well extending from ground surface to approximately 115 feet 
bgs to monitor conditions at the water table.  This groundwater monitoring well will be 
constructed of  flush-threaded, two-inch diameter PVC Schedule 80, blank casing from 
ground surface to approximately 80 feet bgs, two-inch diameter PVC Schedule 80, 
machine-cut 0.020-inch horizontal slot well screen from approximately 80 to 110 feet bgs, 
and a two-inch diameter PVC Schedule 80, five-foot long sump and a cap at the bottom 
of the casing string; 



 



 A groundwater monitoring well extending from ground surface to approximately 200 feet 
bgs to monitor PVOU SZ conditions in the middle portion of the PVOU SZ at the toe of 
the PVOU SZ Eastern Plume.  This groundwater monitoring well will be constructed of 
flush-threaded, two-inch diameter PVC Schedule 80, blank casing from ground surface to 
approximately 185  feet bgs, two-inch diameter PVC Schedule 80, machine-cut 0.020-
inch horizontal slot well screen from approximately 185 to 195 feet bgs, and a two-inch 
diameter PVC Schedule 80, five-foot long sump and a cap at the bottom of the casing 
string; 



 



 A groundwater monitoring well extending from ground surface to approximately 275 feet 
bgs to monitor groundwater conditions beneath the confining layer that underlies the 
PVOU SZ at the toe of the PVOU SZ Eastern Plume.  This groundwater monitoring well 
will be constructed of  flush-threaded, two-inch diameter PVC Schedule 80, blank casing 
from ground surface to approximately 250 feet bgs, two-inch diameter PVC Schedule 80, 
machine-cut 0.020-inch horizontal slot well screen from approximately 250 to 270  feet 
bgs, and a two-inch diameter PVC Schedule 80, five-foot long sump and a cap at the 
bottom of the casing string; 



 



 A sand-bentonite slurry or equivalent seal will be installed between each of the screened 
zones to isolate and prevent vertical mixing between screened zones; 



 



 Casing centralizers at approximately 40-foot interval;  
 



 Filter pack consisting of #2/16 Monterey sand or equivalent from approximately 75 to 115 
feet bgs; approximately 180 to 200 feet bgs; and approximately 245 to 275 feet bgs; 



 



 An approximately three-foot-thick layer of transitional seal consisting of a #60 fine sand or 
equivalent sealing material above the filter pack of each groundwater monitoring well to 
prevent migration of overlying cement;  
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 Annular seal consisting of a 10.3 sack sand-cement-bentonite slurry or equivalent seal 
from approximately three feet bgs to 72 feet bgs;  



 



 A three-foot concrete seal to just below the top of the groundwater monitoring wells; and 
 



 Surface completion with a traffic-rated vault box with bolted lid.  
 
The groundwater monitoring wells will be lowered to their desired depth and constructed from 
the bottom up as shown on Figure 3.  A tremie pipe will be lowered to the bottom of the 
borehole.  Filter pack sand will be installed from the bottom up to five feet above the top of lower 
groundwater monitoring well screen by tremie pipe.  The transition sand or equivalent sealing 
material will be installed above the filter pack by tremie pipe to prevent downward migration of 
overlying sealing materials.  The sand-bentonite slurry seal will be tremied in above the 
transition sand to seal the borehole between the bottom and middle groundwater monitoring 
well.  A weighted tag line will be used to confirm the depth of the installed annular material 
inside the borehole. The above process will be repeated for installing the middle and upper 
groundwater monitoring well annular materials.  The sand-cement-bentonite slurry seal for the 
upper groundwater monitoring well will be installed to approximately two to three feet bgs.  
Concrete will be used for a surface seal around the wellhead to isolate the wellbore from surface 
runoff.  A flush-mounted heavy-duty, traffic-rated surface completion assembly with a water-tight 
well casing cap will be installed at the surface. The well construction details will be recorded on 
the Well Construction Form. 



2.2.8 Groundwater Monitoring Well Development 



This section describes the procedures that will be implemented to develop each groundwater 
monitoring well.   



2.2.8.1 Objective: 



The objectives of well development are to: 1) remove drilling and well construction residues and 
2) develop the gravel pack and aquifer.  The process will (as necessary) include a combination 
of well-enhancement activities that may include a combination of swabbing, bailing and 
pumping.   



2.2.8.2 Equipment and/or Instrumentation: 



Materials and additional equipment that may be necessary for well development include, but are 
not limited to, a surge block appropriately sized for the well casing, bailers sized for each well 
casing, down-hole nylon brush, air lift equipment, a down-hole pump, flow meter, a turbidity 
meter, and other incidental equipment required to accurately measure the flow rate, water 
levels, and turbidity. 
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2.2.8.3 Preparation: 



All development equipment will be decontaminated prior to use at the site.  The total depth of 
the well and the depth to the water surface will be measured periodically prior to, during, and 
after development. 



2.2.8.4 Procedures: 



The development process is divided into two phases: initial development by swabbing/surging 
and bailing and final development by a down-hole pump. 



Initial Well Development: 



 Swabbing/surging and bailing operations will be conducted from the bottom of the screen 
to the top;  



 



 Initial development will be considered complete when the well discharge becomes visibly 
clear or turbidity of approximately 200 Nephelometric Turbidity Units (NTUs) has been 
reached; and 
 



 The water produced during the initial well development will be discharged to on-site 
tanks. The capacity of each tank will be appropriately-sized.   



Final Well Development: 



 After the completion of initial development, a submersible pump and its associated 
piping/tubing assembly will be installed inside the groundwater monitoring well;  
 



 At regular intervals, the pump will be moved within the screen interval to change the flow 
patterns within the well and improve development; and 
 



 Development will be completed when the well discharge turbidity of approximately 50 
NTUs has been reached; the field parameters consisting of pH, temperature, turbidity, 
and electrical conductivity become stable; or pumping has been conducted for a 
maximum of two hours.  Three readings within 10 percent taken on a frequent basis will 
be used to determine stabilized field parameters. 



After completion of development pumping, the depth of the well will be measured to determine 
the amount of sediment deposited in the bottom. If the amount of sediment is greater than one 
foot, the sediment will be removed using a bailer. 



2.2.9 Groundwater Monitoring Well Sampling 



Following well development, a groundwater sample will be collected from each groundwater 
monitoring well at pump discharge and submitted to a state-certified laboratory for analysis for 
VOCs by USEPA Method 8260B, 1,4-dioxane by USEPA Method 8270C, and perchlorate by 
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USEPA Method 331.  One blind field duplicate sample will also be collected and analyzed for 
the same parameters.   



2.3 SITE SECURITY  



Prior to initiation of any intrusive activities, the site operational areas will be secured with traffic 
control signs and yellow caution tape as described in Site Health and Safety Plan.     



An assessment of site operational noise during drilling actives will be performed, and 
approximately eight-feet-high sound barrier will be deployed as necessary.  Sources of these 
devices will be identified and be readily available should site conditions warrant their use.  



2.4 INVESTIGATION DERIVED WASTE DISPOSAL 



All investigation derived waste (IDW) will be temporarily contained, labeled and stored onsite in 
Department of Transportation (DOT)-approved containers.  Solid waste materials (i.e. cuttings) 
will be stored onsite separately from liquid waste materials (i.e. purge water, wash and 
decontamination rinse water).  Field logs will include serial numbers of bins and tanks. All 
containers that are used to hold drilling-derived waste will be secured at the drill site by closing 
and securing the lids.  Waste water generated during purging or decontamination activities will 
be stored in 55-gallon drums, portable poly-totes tanks, or storage tanks onsite.  Drums, bins, 
and tanks will be labeled with date accumulation began, contents, and source.  



Solids, drilling mud (if applicable), and waste water will be characterized by collecting 
representative samples, as necessary, to determine disposal options.  Depending upon the size 
of the container, one sample may be sufficient for characterization, or several samples may be 
composited in the field.  Generally a minimum of one sample will be collected for each 10 cubic 
yards of solid waste, each roll-off bin, or tank for disposal of drilling wastes at an approved off-
site facility.  It is anticipated that each sample will be submitted for the following analyses: 



 VOCs by USEPA Method 8260B; 
 



 1,4-dioxane by USEPA Method 8260SIM; 
 



 Perchlorate by USEPA Method 314.0; 
 



 California Assessment Metals by USEPA Method 6010B/7471A; and 
 



 Total Petroleum Hydrocarbons by USEPA Method 8015B. 



Waste drilling mud samples (if applicable) submitted to the laboratory are expected to meet the 
requirements for acceptance at respective waste disposal or treatment facilities as non-
hazardous waste.  Copies of the waste manifests, laboratory data sheets, and chain-of-custody 
forms will be provided in a final report.   



It is anticipated that water decanted from drilling mud (if applicable) and equipment 
decontamination water will be removed from the storage containers using vacuum trucks and 
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transported to an appropriate UTC-approved disposal facility, such as Crosby & Overton, Inc. in 
Long Beach, California, by a licensed hauler. At the disposal facility the water is treated and 
discharged under permit to the local publicly owned treatment works (POTW).  



Soil cuttings will be transported to a UTC-approved disposal facility, such as Class III Chiquita 
Canyon Landfill in Castaic, California, by a licensed hauler.  Personal protection equipment and 
refuse generated during the drilling activities will be containerized and disposed of as general 
waste off site.  



Hazardous wastes are not expected to be encountered onsite based on previous investigations 
in the area.  If encountered, hazardous waste water will be transported to a UTC-approved 
facility such as a Crosby & Overton facility in Long Beach, treated, and discharged under permit 
to the local POTW. If hazardous solid wastes are encountered, they will be transported to a 
UTC-approved Class I facility such as Clean Harbors, Buttonwillow Landfill in Kern County, 
California by a licensed hauler. 
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3.0 COMMUNITY INVOLVEMENT 



UTC/Carrier will support USEPA’s community involvement efforts on this project in accordance 
with the USEPA’s Community Involvement Plan for the PVOU.  It is expected that at a minimum 
community involvement activities will include the following: 



 Notifying the Los Angeles County, City of La Puente, local residents, and other 
stakeholders of the field work at least one week prior to commencing field work; 



 Distributing flyers to local residents; and  



 Making flyers available at the work site. 
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4.0 REPORTING 



A well completion report will be prepared and submitted to the USEPA following completion of 
the well installation and well development activities.  This report will include the following: 



 A discussion of all field work including variances to this work plan; 
 



 A table summarizing the laboratory groundwater chemical analysis results; 
 



 Conclusions from the work performed; 
 



 A figure showing the location of the new PVOU SZ groundwater monitoring wells; 
 



 As-built groundwater monitoring well construction diagrams; 
 



 A copy of the boring log(s); 
 



 Copies of the geophysical logs; and 
 



 Copies of the laboratory analytical reports and chain-of-custody records for groundwater 
samples and IDW samples. 
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1.0    INTRODUCTION 
 



This Site-Specific Health and Safety Plan has been prepared as part of the remedial design in 



accordance with the Occupational Safety and Health Administration (OSHA) Hazardous Waste 



Operations and Emergency Response; Final Rule Standard 29 CFR 1910.120; and in accordance 



with Title 8 California Code of Regulations 5192. The purpose of this plan is to establish safe 



procedures and practices for Tetra Tech, Inc. personnel and Tetra Tech, Inc. subcontractors 



engaged in field activities associated with the interim remedy for the Puente Valley Operable Unit 



(PVOU).  



 
The scope of work, which is detailed in the document entitled Groundwater Investigation Work 
Plan, Puente Valley Operable Unit, San Gabriel Valley Superfund Site, Area 4, Los Angeles 
County, California, prepared by Tetra Tech, dated May 8, 2013 as summarized below: 
 



 Drill a borehole; 
 



 Collect insitu discrete depth groundwater samples; 
 



 Conduct geophysical logging of the borehole; 
 



 Review groundwater analytical data and lithological data with the United States 
Environmental Protection Agency (USEPA), and design well construction details in 
collaboration with the USEPA; 
 



 Pending review of the groundwater analytical data and lithological data, one of the 
following occur: (1) convert the borehole to a groundwater monitoring well; (2) ream the 
borehole to a larger diameter and convert the borehole to a dual-completion (two wells in 
the same borehole) monitoring well: or (3) advance a second adjacent borehole (no 
discrete depth groundwater sampling or geophysical will be conducted on the second 
borehole) and convert both boreholes to monitoring wells; and 
 



 Develop and sample the monitoring well(s). 
 
The following types of work will be necessary to implement the remedy and are covered by this 
Health and Safety Plan: drilling and well construction, and groundwater monitoring. 
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2.0  PROJECT ORGANIZATION AND RESPONSIBILITY 
 



2.1  KEY PERSONNEL 



 



The following personnel and organizations are associated with the planned activities. The 



organizational structure will be reviewed and updated as necessary during the course of the 



project. 



 
Name/Title     Responsibility    Telephone 
 



United Technologies Corporation 
 
Bradley Barquest     UTC Contact    (248) 538-0190 
 



Tetra Tech 
 
Roy Marroquin     Operations Manager   (949) 809-5234 
Operations Manager 
 
Scott Parsons     Project Manager    (949) 809-5222 
Principal Engineer 
 
 
Don Lee       Task Manager    (949) 809-5220 
Senior Geologist          Cell (949) 351-2192 
 
 
Tom Field     Task Manager    (949) 809-5215 
Senior Geologist 
 
James Walker     Health & Safety Officer   (949) 809-5216 
Project Geologist     Irvine Office 
 
Willow Green     On-Site Safety Officer   (949) 809-5225 
Staff Geologist          Cell (626) 272-3178 
 
Michelle Gillie, CIH    Corporate Health & Safety   (832) 251-5189 
           Cell (610) 348-7197 



Subcontractor(s) 
 
Bill Borgo     Gregg Drilling    (562) 427-3314 
           Cell (562) 477-8730 



 
Additional subcontractors, if needed, will be identified as work progresses and will be required 
to review, sign, and comply with these provisions of this Health and Safety Plan. Each of the 
personnel listed above has 40 hours or more of OSHA health and safety training for hazardous 
waste sites, and first aid and CPR training.  



 



2.2  RESPONSIBILITIES OF KEY PERSONNEL 



 



On-Site Safety Officer - The On-Site Safety Officer (OSSO) is responsible for maintaining proper 



medical surveillance, providing hazard communication information, providing training in safe 



operating procedures, and advising the project manager on any matters concerning the health 
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and safety of employees or the public. The OSSO may be required to perform various types of 



area or personnel monitoring for purposes of verifying worker exposure and proper selection of 



Personal Protective Equipment (PPE). The OSSO will have the authority to change procedures 



and levels of protective clothing or to shut down operations. 



 



Project Manager - The Project Manager (PM) has the primary responsibility for the fulfillment of 



the terms of the contract. The PM must oversee operations and ensure that all legal and safety 



requirements are met. It is the duty of the PM to keep the project on schedule, within budget and 



to communicate with the client regarding the progress toward the specified goals. 



 



Site Supervisor - The site supervisor will maintain site security, oversee the field staff, and ensure 



compliance with all procedures (health and safety, decontamination, protective equipment, etc.). 



The site supervisor will act as a backup authority for changing levels of personal protection or 



shutting down operations in the absence of the OSSO. 



 



Health & Safety Officer - The health & safety officer will review the health and safety plan to see 



that all operations and equipment comply with OSHA Regulations 29 CFR 1910.120 "Hazardous 



Waste Operations and Emergency Response" and applicable parts of OSHA 29 CFR 1910 and 



1926 and CalOSHA regulations. The health and safety officer is responsible for maintaining 



supplies of appropriate personal protection equipment for Tetra Tech staff, coordinating training 



as needed, and scheduling medical reviews. 



 



The health and safety protocols established in this plan are based on the site conditions and 



health and safety hazards known and/or anticipated to be present from available site data. This 



plan is intended solely for use during the proposed activities described in the site work plan. 



Specifications herein are subject to review and revision based on actual conditions encountered in 



the field during site activities. 



 



Before site operations begin all employees and subcontractors involved in these operations will 



have read and understood this site safety plan and all revisions made, and signed the Safety Plan 



Compliance Agreement included as Appendix A. 



 



2.3  VISITORS 



 



Visitors to the project work areas will be briefed on the hazards present at that location. Visitors 



entering the work zone shall comply with the provisions of this plan as well as relevant OSHA 



requirements for medical monitoring, training, and personal protection. Visitors must supply their 



own protective equipment. 



 



Visitors not adhering to the above mentioned requirements will be requested to leave the project 



work area. 
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3.0  SCOPE OF WORK 
 



The following types of work will be necessary to implement the interim remedy and are covered 
by this Health and Safety Plan: drilling and well construction, and groundwater monitoring.  The 
May 2013 scope of work involves the installation of up to three groundwater monitoring wells at 
the toe of the PVOU SZ Eastern Plume (see Figures 1 and 2).   
 
The boreholes for the groundwater monitoring wells will be drilled to approximately 300 feet 
below ground surface (bgs) by the direct circulation mud rotary drilling method. During drilling, 
geologic samples and depth-discrete groundwater samples will be collected from the borehole. 
The borehole data will be reviewed in collaboration with the USEPA to determine the specific 
depth intervals at which the groundwater monitoring wells will be installed. Groundwater 
samples will be collected from each of the groundwater monitoring wells and submitted to a 
state-certified laboratory for analysis for VOCs, 1,4-dioxane, and perchlorate following 
development.  The groundwater quality data collected during the drilling investigation will be 
reviewed with the USEPA prior to commencing work on the other proposed drilling locations.  
Work will not commence on the other proposed drilling locations until USEPA has reviewed and 
approved the groundwater quality data and the next proposed borehole location.   
 



 
The health and safety hazards will vary with the type and the location of the activity associated 



with the remedy. The major safety/health hazards are anticipated to be: 



 



1) Exposure to chemical contaminated soil and groundwater; 



2) Noise and struck by/entanglement hazards from operation of drilling equipment; and 



3) Traffic hazards while working in the street right-of-way. 



 



The primary chemicals of concern detected in groundwater at the PVOU include 1,1,1-TCA, TCE, 



PCE, 1,1-DCE, 1,4-dioxane, 1,1-DCA and perchlorate. A summary table of the primary chemicals 



of concern detected in the PVOU is included in Appendix B.  



 



The proposed monitoring and/or extraction wells will be completed in the public right-of-ways in 



residential neighborhoods and industrial areas in the City of Industry and La Puente. A Traffic 



Management Plan (TMP) will be prepared before initiating work in the public right-of-ways. Traffic 



control measures, including the placement of flagging, signs, and traffic cones, will be used in the 



case of necessary lane closures and to warn vehicles of work zone activities. The traffic control 



procedures prepared by Tetra Tech will meet Los Angeles County, City of Industry, or La Puente 



and Cal-Trans requirements for lane closures. The TMPs are attached as Appendix I. 



 



The proposed scope of work for this project will be completed during normal business hours (7 am 



to 5 pm) in most cases. Certain activities e.g. aquifer tests may be operated 24-hours a day 



depending on technical requirements. 
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It is anticipated that the drilling and installation of the groundwater monitoring and/or extraction 



wells will involve the greatest potential for exposure to chemical hazards. The drilling methods will 



limit the exposure to chemical or vapor discharged from the borehole. Additional hazards 



associated with the drill rigs and vehicular traffic may be encountered during monitoring and/or 



extraction well construction. 



 



The sampling of groundwater may also present the potential for exposure to chemical hazards. 



Samplers will wear the required PPE to minimize exposure. The extraction, compliance, and 



sentinel wells will mostly be located downgradient from source areas of the chemical hazards, 



therefore the potential for hazardous concentrations of VOCs in groundwater is anticipated to be 



low. Vehicular traffic may also be encountered during sampling activities. 



 



Conducting groundwater aquifer tests in the area of the PVOU may present the potential for 



exposure to chemical hazards. Exposure will be limited by appropriate PPE worn by the samplers. 



Vehicular traffic may be encountered during activities related to the aquifer tests. 
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4.0  HAZARD EVALUATION 
 



The intent of this section is to identify and describe the chemical and physical hazards associated 



with project tasks, evaluate the risk from these hazards and present appropriate control measures 



for reducing or eliminating the hazard. 



 



4.1  CHEMICAL HAZARD REVIEW 



 



Chemicals that have been detected in the shallow zone at the mouth of the Puente Valley include 



PCE, TCE, 1,1-DCE, 1,1,1-TCA, 1,1-DCA, 1,4-Dioxane, and perchlorate. The chemicals possess 



various physical, chemical and toxicologic hazards including acute/chronic toxicity. Material Safety 



Data Sheets (MSDS) for these chemicals are included in Appendix B. 



 



Potential routes of exposure to the chemicals include dermal (skin and/or eye contact), inhalation 



and ingestion. The overall health hazard from exposure to the chemicals is uncertain for several 



reasons. Actual concentrations are variable, effects from low-level exposure to the mix of 



chemicals cannot be predicted, the length of potential exposure is unknown and the effect of 



personnel exposure by the drilling or testing operations may vary. Therefore, efforts will 



concentrate on characterizing and controlling periodic or continuous exposure to low levels of 



multiple chemicals. 



 



Tetra Tech’s Certified Industrial Hygienist performed predictive modeling using the most recent 



maximum detected groundwater concentrations to evaluate the worst case airborne vapor 



concentration if there is a direct pathway from the subsurface to the ambient air.  The model 



shows that 1,1-DCE and PCE would constitute the primary vapors (80% and 17%, respectively) 



and that it is likely that the CalOSHA PEL for 1,1,-DCE of 1 ppm could be exceeded. 



 



4.2  PHYSICAL HAZARD REVIEW 



 



Vehicular Traffic – Caution must be taken when working in public streets. In the case of necessary 



lane closures, traffic control procedures that meet City of Industry, City of La Puente, and Cal-



Trans requirements for lane closures must be implemented. The TMPs are attached as Appendix 



I.  



 



Heavy Equipment - Caution must be taken when working around heavy equipment such as a 



forklift, backhoe, or drill rig. Rotating exposed parts may cause "struck-by" or "pinch point" type 



accidents. Also, moving the forklift, backhoe, or drill rig from one location to the other may 



produce vehicular traffic and overhead problems. Tetra Tech site safety standard operating 



procedures and standard safety procedures during drilling are included in Appendix C.  



 



Heat Stress - Heat stress is a concern when workers are required to wear protective clothing 



and/or work in hot weather. However, heat stress is one of the most preventable hazards to 
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workers. Appendix C-2 provides guidance for the recognition of and treatment for heat stress. The 



OSSO will be responsible for observing personnel for performance-related effects of heat, and for 



making the necessary adjustments in work/rest periods to maintain a safe body temperature. A 



shade area and cool liquids will be provided for site workers to replace lost body fluids as detailed 



in the Heat Illness Prevention Checklist, which, is provided as Appendix H and is to be completed 



prior to each work day to determine the required amount of water to be provided onsite.  



 



Fire - Sparks can be generated by internal combustion engines or sharp contact between metal 



equipment parts and rocks. At least one 20 pound ABC fire extinguisher must be readily available 



at all times. Water and hoses should also be available while equipment is operating, even on 



concrete and asphalt. All field personnel should be aware of the location of the fire extinguisher 



and hoses. 



 



Underground Utilities – Underground utilities are known to be present in public right-of-ways and 



may be present in the proposed boring locations. Therefore, the boring locations will be outlined in 



white spray paint and Underground Service Alert (USA) will be called a minimum of 48 hours prior 



to drilling (1-800-662-2444). USA is a nationwide service provider that will alert companies with 



utilities in the vicinity of the boring location that underground work is being conducted. The utility 



companies will identify and mark their respective utilities in the vicinity of the proposed boring 



location. Appendix E provides a copy of a USA notification form.  



 



Other - Caution must be exercised when operating the hot water high pressure washer (steam 



cleaner). Hot metal parts and heated water may cause skin burns, and the water jet may cause 



physical injury if sprayed directly at exposed skin. First aid kits will be used for minor burns. 



 



4.3  TASK BY TASK RISK ANALYSIS 



 



The evaluation of hazards is based upon Tetra Tech's understanding of the site background 



information and anticipated risks posed by the various tasks.  



 



The table in Appendix F provides a summary of specific associated hazards and the protective 



measures to be implemented for each task in the PVOU area. Appendix B provides health and 



safety information for the various compounds that may be encountered during the project. 
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5.0  SITE CONTROL 



5.1  SITE ACCESS 



 



The PVOU area encompasses areas including commercial property and public right-of-ways. As 



many field activities including well installation and sampling procedures will likely be conducted in 



public streets, specific care will be taken to limit the access of the public to the work-site. Task-



specific Traffic Management Plans will be implemented for each Site mobilization on a public 



street. The task-specific Traffic Management Plans are not included in this health and safety plan. 



 



5.2  SAFE WORK PRACTICES 



 



Appendix C contains the Tetra Tech Site Standard Safety Procedures for all on-site activities. 



 



5.3  SITE COMMUNICATION 



 



Communication links must be established and maintained between field team members and 



between the field team and local emergency contacts. Tetra Tech personnel will have a mobile 



telephone in the field at all times during well installation activities, development, sampling, and 



well aquifer testing activities. Calls can be made to or from the mobile telephone for information or 



emergency purposes. Field personnel will have emergency telephone numbers available in the 



field at all times. 



 



5.4  WORK ZONE DEFINITION 



 



During each project activity, the surrounding area will be divided into two work zones: the 



Exclusion Zone and Support Zone. Each work zone is discussed below. 



 



Exclusion Zone - The Exclusion Zone is the area where there is the most potential to cause harm 



to personnel in the performance of work activities. Entry into the Exclusion Zone requires the use 



of appropriate personal protective equipment. For purposes of this plan, the exclusion zone is 



defined as the area within 10 feet of the backhoe or drill rig, or the traffic lane in which the drill rig 



is operating. Sidewalk access near the operating drill rig will be restricted. During well purging and 



sampling, the exclusion zone is defined as the area within 10 feet of the open well. The exclusion 



zone will be defined by cones, signs, and/or cordoned off with flagging.  



 



Support Zone - The Support Zone includes areas where the chance to encounter hazardous 



conditions is minimal. Because of information obtained during previous sampling stages, the 



hazard to personnel at the site is considered minimal. Personal protective equipment in this zone 



is therefore not required. All areas, exclusive of the Exclusion Zone, shall be considered clean 



areas and within the Support Zone. 
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Decontamination of equipment and personnel will be conducted within the Decontamination 



Corridor, that is, any area outside the Exclusion Zone. Modifications to the decontamination area 



or procedures will be addressed on a task-specific basis and must meet approval from the Tetra 



Tech Health and Safety Officer. 
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6.0  AIR MONITORING REQUIREMENTS 
 



Air monitoring will be conducted during drilling and well construction to assess personnel 



exposure to airborne contaminants. Readings will be taken at representative points of operation 



(source and breathing zone of high-risk workers) and compared to established action levels. The 



frequency of readings may be adjusted as job conditions change but at a minimum will include at 



least one reading every half-hour during active work. 



 



The following section describes monitoring criteria, sampling locations, specific events that will 



require monitoring, and action levels for changes in PPE. Monitoring equipment will be calibrated 



according to manufacturer's specifications prior to start of work and as job conditions change. 



Calibration activities will be noted in the field notebook. 



 



6.1  PERSONAL MONITORING 



 



During drilling and construction of the monitoring and extraction wells, periodic monitoring of the 



air is required. Personal monitoring shall be conducted in the breathing zone and, if workers are 



wearing respiratory protective equipment, outside the facepiece. Sampling will be done with an 



emphasis on high-risk workers. However, the sampling strategy may change if the operation or 



tasks change or if the potential for exposure increases. 



 



Personal monitoring will focus on exposure to general volatile organic vapors and will be 



conducted via a photo ionization detector (PID). Potential exposure to dusts during air rotary 



drilling will be made visually and use of dust masks required accordingly. Monitoring of inorganic 



compounds will be conducted as discussed in Section 6.2. 



 



Air Monitoring Frequency 



 



1. Drilling Activities. Regular, periodic monitoring during drilling and installation of monitoring 



and extraction wells. Monitor breathing zone in work zone at least once every half-hour 



during active operations; and 



 



Action Levels 



 



The following describes actions to be taken by site personnel based upon air monitoring results. 



 



1. Organic Gas and Vapor Monitoring with PID: 



 



 Action levels for protective equipment levels will be based upon PID readings taken within 



the breathing zone of Tetra Tech or subcontractor personnel. Background vapor levels will 



be established by taking three (3) independent PID readings, away from and upwind of the 



drill site over a five minute period. Readings will be taken randomly and will account for 
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variability due to wind dispersion. The following PPE levels will be used for the total organic 



vapor content of the air: 



 



   PID Reading  Action  



 



   0 - 1 ppm  Level D 



   Above Background 



 



   1 - 5 ppm  Level C 



   Above Background 



 



   > 5 ppm  Stop work and  



   Above Background  reassess. 



 



 These values are preliminary action levels established for PID monitoring. Adjustments to 



these values may be necessary to account for variables in site conditions, drilling location, 



and contaminants encountered. 



 



6.2  AMBIENT AIR SAMPLING 



 



Certain tasks may require monitoring of the general work area or site ambient conditions. The 



ambient monitoring for organic vapors shall be conducted via PID. Sustained readings above 



background by 1 ppm will be further evaluated with detector tube sampling of specific 



contaminants, as necessary. It is anticipated that detector tubes for 1,1-DCE would be available, 



as needed.  



 



Sampling Criteria 



 



The following describes the conditions under which general ambient monitoring will be conducted 



and where compound specific sampling should occur. 



 



1. Site conditions: 



 a. Potential change in background levels due to new tasks, nearby activities, weather 



conditions, etc; and 



 b. One ppm above background level with PID. 



2. Health and safety observations: 



 a. Noticeable odors, eye, or respiratory irritation; and 



 b. Visual confirmation of presence of contaminants. 
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3. Site-specific activities: 



 a. Change in site activities, especially invasive procedures; and 



 b. Change in work location. 
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7.0  PERSONAL PROTECTIVE REQUIREMENTS 
 



This section describes the general requirements of the EPA-designated Levels of Protection (C-



D), and the specific levels of protection required for each task. 



 



7.1  LEVELS OF PROTECTION 



 



Personnel wear protective equipment when project activities involve known or suspected 



atmospheric contamination, when vapors, gases, or particulates may be generated by site 



activities, or when direct contact with skin-affecting substances may occur. Full face-piece 



respirators protect lungs, gastrointestinal tract, and eyes against airborne contaminants. 



Chemical-resistant clothing protects the skin from contact with skin-destructive and absorbable 



chemicals. 



 



The specific levels of protection and necessary components for each have been divided into 



categories according to the degree of protection afforded. 



 



Modifications of these levels are permitted and routinely employed during site work to maximize 



efficiency. The type of chemical protective ensemble will depend upon contaminants and degrees 



of contact.  



 



The Level of Protection selected is based upon the following: 



 



1. Type and measured concentration of the chemical substance in the ambient atmosphere 



and its toxicity; 



  



2. Potential for exposure to substances in air, splashes of liquids, or other direct contact with 



material due to work being done; and 



 



3. Knowledge of chemicals on site and properties such as toxicity, route of exposure, and 



contaminant matrix. 



 



In situations where the type of chemical, concentration, and possibilities of contact are not known, 



the appropriate Level of Protection must be selected based on professional experience and 



judgment until the hazards can be better identified. 



 



7.2  PERSONAL PROTECTIVE EQUIPMENT  



 



Personal protection equipment required for the levels of protection are described below: 
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Level D 
 



1. Work uniform; 



2. Boots with steel toe and shank; 



3. Safety glasses, with side shields; 



4. Hard hat; 



5. Work gloves;  



6. High Visibility Vest; and 



7. Hearing protection, as necessary. 
 
Modified Level D  
 
The addition of any or all of the following: 
  



1. Disposable chemical resistant clothing (Tyvek or Saranex) and/or splash apron; 



2. Disposable chemical resistant gloves (neoprene)*; and 



3. Disposable boot covers (PVC or Tyvek). 
 
Level C 
 



1. Air purifying NIOSH approved respirator with combination organic vapor/acid gas, and high 
efficiency particulate air (HEPA) cartridges; 



2. Disposable chemical resistant clothing (Tyvek or Saranex); 



3. Disposable chemical resistant outer gloves (neoprene)*; 



4. Disposable latex inner gloves; 



5. Boots with steel toe and shank; 



6. Disposable boot covers* (PVC or Tyvek); 



7. Hard hat; and 



8. Face shield/safety glasses/goggles. 



* Duct tape outer gloves and boot covers to chemical resistant clothing. 
 



It is anticipated that most of the work will be done at Level D and Modified Level D. Therefore, 



Level A and B protection are not described above. 
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7.3  REASSESSMENT OF PROTECTION PROGRAM 



 



The Level of PPE shall be upgraded or downgraded based upon a change in site conditions or 



findings of investigations. When a significant change in site conditions occurs, the hazards will be 



reassessed. Some indicators for reassessment are: 



 



1. Commencement of a new work phase that begins at a different location of the site; 



2. Change in job tasks during a work phase; 



3. Change of season/weather; 



4. When temperature extremes limit the effectiveness of PPE; 



5. Contaminants other than those previously identified are encountered; 



6. Change in ambient levels of contaminants (see "Action Levels" described in Section 6.1); 



and 



7. Change in work scope that affects the degree of contact with contaminants. 



7.4  SPECIFIC LEVELS OF PROTECTION PLANNED FOR THE PVOU 



 



The level of protection planned for the completion of individual task assignments is presented 
below. Additionally, workers will be required to wear disposable face masks whenever mixing 
bentonite mud or cement grout. 



 



Specific Levels of Protection Planned for the Task Assignments. 
 
LEVEL OF PROTECTION 



 
TASK 



 
Level D Drilling and installation of groundwater 



monitor and/or extraction wells. 
Groundwater sampling. Aquifer testing. 



   
Modified Level D Tasks may require protective coveralls 



and gloves (Level D modified) as 
determined by Site Safety Coordinator. 



 
Level C Level C to be used as upgrade based 



upon criteria established in Section 7.3. 
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8.0  DECONTAMINATION PROCEDURES 
 



Decontamination involves the orderly and controlled removal of contaminants. Standard 



contamination control methods and decontamination sequences are presented in this section. All 



site personnel should minimize contact with contaminants in order to limit the need for extensive 



decontamination. 



 



Contamination control methods include using disposable coveralls (Tyvek or equivalent), gloves 



(disposable liner, neoprene or nitrile outer), shoe or boot covers; equipment covers (plastic bags 



or sheets); and avoiding contact with the contaminated material and surfaces where possible. 



 



8.1  PERSONNEL DECONTAMINATION 



 



Preliminary personnel decontamination will be done in the Support Zone. The following is a list of 



the equipment and procedures to follow for decontaminating personnel. 



 



Equipment: 



1. Waste containers; 



2. Pressure washer and water tank; 



3. Brushes; 



4. Detergent; 



5. Plastic sheeting; and 



6. Paper towels. 



 



Decontamination procedures: 



 



Level D 



 



1. Wash equipment and hands. 



 



Level D (modified) 



 



1. Remove boot covers and dispose in waste container; 



2. Wash off outer gloves and boots standing in pool; 



3. Remove outer gloves - dispose if damaged or visually contaminated; 
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4. Remove disposable outer garment - place in waste container; 



5. Remove boots, hard hat, safety glasses; and 



6. Remove inner disposable gloves and place in waste container. 



Level C  



 



1. Remove boot covers and dispose in waste container; 



2. Wash off outer gloves and boots; 



3. Remove outer gloves and dispose if damaged or visually contaminated; 



4. Remove disposable outer garment and place in waste container; 



5. Remove boots, hard hat, safety glasses; 



6. Remove inner disposable gloves and place in waste container; and 



7. Remove respirator and set aside for cleaning prior to reuse. 



 



8.2  EQUIPMENT/INSTRUMENTS 



 



Tools and small equipment will be decontaminated, as necessary, at the end of each sampling or 



drilling project or whenever they require additional cleaning. Prior to cleaning, equipment will be 



stored on plastic sheets in appropriate places on the drill rig and trucks. Personnel will wear 



protective clothing during decontamination of equipment equivalent to the Level of Protection 



required during the use of the equipment. 



 



All possible measures will be taken by personnel to prevent the contamination of any monitoring 



equipment. Instruments that cannot be easily decontaminated will be placed in a bag that allows 



for sample intake and exhaust. 



 



8.3  HEAVY EQUIPMENT 



 



Decontamination procedures  



 



High pressure heated water will be used, as necessary, to clean wheels, undercarriage, and 



upper structures of equipment. The Site Supervisor will determine the level of decontamination 



necessary, and will approve the decontamination procedure.  



 



The backhoe bucket and arm, drill bits, drill pipe, tools, and small equipment will be pressure 



cleaned with heated water, as necessary. Instruments will be wet wiped if contaminated. 
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9.0  EMERGENCY RESPONSE/CONTINGENCY PLAN 



 
This section describes contingencies and emergency planning procedures. All project related 



emergency incidents will be reported immediately to UTC.  



 



9.1  PRE-EMERGENCY PLANNING 



 



All employees will be trained in and reminded of provisions of the emergency response plan, 



communication systems, and evacuation routes during the site briefings. The plan will be 



reviewed and revised, as necessary to ensure that the plan is adequate and consistent with 



prevailing site conditions. 



 



9.2  PERSONNEL ROLES AND LINES OF AUTHORITY 



 



The Site Supervisor has primary responsibility for responding to and correcting emergency 



situations and for taking appropriate measures to ensure the safety of site personnel. Possible 



actions may involve evacuation of personnel from the site area, or shut down of operations. The 



Site Supervisor is additionally responsible for ensuring that corrective measures have been 



implemented, appropriate authorities notified, and follow-up reports completed. The OSSO will 



direct responses to any medical emergency.  



 



9.3 EMERGENCY RECOGNITION/PREVENTION 



 
Section 4.1, 4.2, and Appendix B identify the chemical and physical hazards of the project. 



Personnel will be familiar with techniques of hazard recognition from Health and Safety training 



and site-specific briefings. The OSSO is responsible for ensuring that PPE is available to 



personnel and utilized properly. 



 



9.4 EVACUATION ROUTES AND PROCEDURES 



 



In the event of an emergency that necessitates an evacuation, personnel will be expected to 



mobilize to a safe distance and upwind location from the emergency. Personnel will remain at that 



area until an authorized individual provides further instructions. An evacuation route and 



mobilization area will be identified at each project location prior to starting the field activities. All 



personnel working at the project location will be informed of the evacuation route and mobilization 



place. 



 



Specific hospital route maps, emergency contact numbers, and written directions will be 



generated for each project location. This information will be included in each field mobilization 



notebook and will also be posted in plain view at each project site (i.e., window or dash board of 



Tetra Tech vehicle).  
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9.5  EMERGENCY CONTACTS/NOTIFICATION 



 



In the event of an emergency, personnel will take direction from the OSSO who will notify 



appropriate emergency organizations and coordinate activities. The Tetra Tech Project Manager 



will be immediately notified of any emergency. It will be the responsibility of the Tetra Tech Project 



Manager to notify the Project Manager of any emergencies that occur during the field work. 



 



9.6  DIRECTIONS TO HOSPITAL 



 



Specific hospital route maps and directions will be generated for each location. The maps, 



directions, and hospital name, address, and phone number will included in each field mobilization 



notebook, the onsite copy of the Health and Safety Plan, and posted in plain view at the project 



site (e.g., window or dash board of the a Tetra Tech vehicle). 



 



The individual hospital route maps will include a map showing the locations of the project site and 



hospital, a written description of the driving directions from the project site to the hospital, and the 



street directions highlighted on the map from the project site to the hospital. The hospital route 



map will also include a written description of the project site address and nearby cross streets in 



order to provide clear and accurate directions for emergency personnel. The Site Supervisor will 



be responsible for verifying the driving directions on the hospital route map.  



 



9.7  EMERGENCY PROCEDURE 



 



Project related emergency events and procedures are summarized below. 



 



Emergency Medical Treatment Procedures 



 



Any person who becomes ill or injured in the Exclusion Zone must be decontaminated to the 



maximum extent possible. If the injury or illness is minor, decontamination will be completed and 



first aid administered prior to transport. If the patient's condition is serious, only partial 



decontamination will be completed (i.e., complete disrobing of the victim and redressing in clean 



coveralls or wrapping in a blanket). First aid will be administered while awaiting an ambulance or 



paramedics. All injuries and illnesses will be immediately reported to the Project Manager. 



 



Any person transported to a medical clinic or hospital for treatment will take the list of compounds 



that they may have been exposed to at the site (Appendix B). 



 
WorkCare Incident Intervention - 888.449.7787       
 
After the initial response (e.g., first aid, etc.) to an injury or illness has taken place, the incidence 
and details of the injury or illness must be properly reported and documented.  Incidences must 
be reported immediately to the Tetra Tech GEO PM.  Within one (1) hour of occurrence but 
preferably as soon as possible, any occupational injury or illness must be reported to Corporate 
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Health & Safety at (832) 251-5197 or by cell at (610) 348-7197.  For incidents that are not life-
threatening and if authorized by Corporate Health & Safety, the affected employee may contact 
WorkCare Incident Intervention for guidance on first aid and medical treatment.  WorkCare may 
direct the affected employee to a Chartis (workers compensation insurer)-authorized clinic for 
further evaluation of a work-related injury or illness.  The authorized doctor offices or clinics have 
agreed to accept workers compensation patients without an appointment.   
 
The Incident Report Form must be completed by the PM and submitted to the Corporate Health & 
Safety within 24 hours of the event.  The applicable Supplemental Forms A, B, or C must be 
submitted within 72 hours of the incident.  A copy of these forms will be maintained in the Tetra 
Tech Health and Safety Manual at the Site.  It should be noted that “near misses” as well as 
actual injuries and illnesses should be reported.  By identifying near miss situations, possible 
recommendations for preventing a recurrence can be made. 
 
Any vehicle used to transport contaminated personnel will be cleaned as necessary. 
 
Heat Stress 
 
Thermal stress due to excessive heat may occur due to extremes of temperature, workloads, and 



personal protective equipment. Appendix D describes prevention, recognition and treatment of 



heat stress. 



 



Fires 



 



Contact the local fire department via the 911 operator. If fire appears to be the result of a chemical 



reaction (i.e. VOCs), use water only. Keep at a safe distance in the event of flare-up, sparking, or 



explosion. If possible, move equipment and any flammables away from fire area. Use respiratory 



protection when extinguishing any fire involving chemicals. 



 



Weather Related Emergencies 



 



Drilling shall not be conducted during severe weather accompanied by high winds or lightning. In 



the event of severe weather, stop work, secure all equipment (i.e., lower drilling mast) and leave 



site. 



 



Spill or Leaks 



 



In the event of a spill or a leak, site personnel will perform the following tasks: 



 



1. Inform the Site Supervisor immediately; 



2. Locate the source of the spillage and stop the flow if it can be done safely; 



3. Begin containment and recovery of the spilled materials, if this can be done safely; and 
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4. Inform the Project Manager as soon as practicable of the nature, extent and type of spill 



along with a description of the actions taken (i.e., stopped flow, spill containment, etc.). 



 



9.8  FIRST AID AND EMERGENCY EQUIPMENT   



 



The Site Supervisor is responsible for maintaining the following first aid and emergency 



equipment.  



 



1. First aid kit; 



2. Emergency eye wash kit; 



3. Fire extinguisher; 



4. Potable water; and 



5. Mobile phone. 



 



All field personnel should be informed of the location of the first aid and emergency equipment 



prior to beginning the field activities. In addition, any visitors to the project site should also be 



informed of the location of the first aid and emergency equipment. 
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10.0  TETRA TECH EMPLOYEE EDUCATION AND TRAINING 
 



10.1  GENERAL HEALTH AND SAFETY 



 



Tetra Tech project personnel have completed formal health and safety training for hazardous 



waste operations in accordance with 29 CFR Part 1910.129(e). 



 



10.2  SITE-SPECIFIC TRAINING 



 



Project personnel will be provided with site-specific training for the potential hazards and control 



measures at the work site. On-site personnel will be instructed on the contents of the Health and 



Safety Plan, names of qualified first-aid providers and the OSSO, location of first-aid equipment, 



procedures to be used in contacting emergency response personnel, location of emergency 



equipment, evacuation procedures to follow in case of emergency and principles of personal 



hygiene.  



 



On-site personnel will be made aware of the chemicals that may be encountered during the 



investigation. Information will include potential routes of exposure, protective clothing to be worn 



and precautionary measures to be taken. Personnel will be informed of the signs and symptoms 



of chemical exposure and heat stress. 



 



Prior to working at the site, a pre-work meeting will be held to discuss the content of this plan, 



specific site requirements and responsibilities of site members. At a minimum, weekly tailgate 



health and safety meetings will be conducted with site personnel to refresh them on the contents 



of this plan, site specific requirements and responsibilities of the site members. Site personnel will 



be required to sign the pre-work meeting form and weekly tailgate health and safety forms. 



 



A tailgate health and safety meeting will be conducted with all visitors to the project site who enter 



the work zone area. The tailgate health and safety meeting will discuss the content of this plan, 



specific site requirements and responsibilities of site members. Visitors will be required to sign the 



tailgate health and safety form, thereby acknowledging the potential risks present at the project 



site, prior to entering the work zone area.  
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11.0  MEDICAL SURVEILLANCE PROGRAM 
 



On-site Tetra Tech personnel involved with this project participate in a medical surveillance 



program in accordance with 29 CFR Part 1910.120(f). Personnel found to have medical 



conditions which could directly or indirectly be aggravated by exposure to chemical substances 



within the work environment or physical demands of the job are informed by the consulting 



physician of their condition and any restrictions in their activities. Additionally, each employee is 



evaluated to determine if they are physically able to perform work while using respiratory 



protective equipment in compliance with 29 CFR Part 1910.134. 



 



Subcontractor personnel involved with this project are required to participate in a health 



surveillance program in accordance with 29 CFR Part 1910.120(f).  
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APPENDIX A 



 



SAFETY PLAN COMPLIANCE AGREEMENT 
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SAFETY PLAN COMPLIANCE AGREEMENT 
 
 



I, ______________________________ (print name), have received a copy of the Safety Plan 



for the Puente Valley Operable Unit project for monitor well and extraction well activities 



(including: installation, development, sampling, aquifer testing, etc.). I have read the plan, 



understand it and agree to comply with all of its provisions. I understand that I could be 



prohibited from working on the project for violating any of the safety requirements specified in 



the plan. 
 
 
 
Signed: 
 
 
 
 
_______________________________________ ____________________________ 
(Signature)       (Date) 
 
 
Firm: ____________________________________________ 
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APPENDIX B



SUMMARY OF CHEMICAL EXPOSURE LIMITS, CONCENTRATIONS, 



EXPOSURE ROUTES, AND SYMPTOMS OF EXPOSURE



PUENTE VALLEY OPERABLE UNIT



CHEMICAL               CAS NUMBER EXPOSURE LIMIT
(1)



MAX GW 



CONCENTRATION 



(µg/l)



EXPOSURE 



ROUTES
SYMPTOMS OF EXPOSURE AND OTHER INFORMATION 



1,1,1-Trichloroethane (1,1,1-TCA) PEL/TLV = 350 ppm 10



71-55-6 800 ppm - C-PEL



 450 ppm STEL (PEL/TLV)



1,1-Dichloroethane (1,1-DCA) PEL/TLV = 100 ppm 50



75-34-3 



1,1-Dichloroethylene (1,1-DCE) PEL = 1 ppm 1,300



75-35-4 TLV = 5 ppm



1,4-Dioxane PEL= 0.28 ppm SKIN 100



123-91-1 TLV = 20 ppm SKIN



Trichloroethylene (TCE) PEL = 25 ppm 700



79-01-6 100 ppm STEL-PEL



300 ppm C-PEL



TLV = 10 ppm/STEL = 25 ppm 



Tetrachloroethylene (PCE)  PEL = 25 ppm 65



127-18-4 100 ppm STEL-PEL



300 ppm C-PEL



TLV = 10 ppm/25 ppm STEL 



OTHER CHEMICALS



Ammonium Perchlorate N.A 10



7790-98-9



NOTES:



(1)  PEL = CalOSHA Permissible Exposure Limit (Time weighted average during any 8-hr. work shift of a 40-hr. work week); 



STEL = short-term exposure limit (a 15 minute exposure not to be exceeded at any time during the work day); 



C = ceiling concentration 



2013 TLV = Recommended Threshold Limit Value by American Conference of Governmental Industrial Hygienists



SKIN - dermal exposure poses a signficant route of exposure



VOLATILE ORGANIC COMPOUNDS (VOCs)



Irritation eyes, skin, throat; dizziness, headache, nausea, dyspnea (breathing difficulty); liver, kidney 



distrubance; pneumonitis; [potential occupational carcinogen].



Irritation to eyes, skin, nose, throat and respiratory system; nausea; flush face, neck; dizziness, 



incoordination; headache drowsiness; skin redness (erythema); liver damage, (potential occupational 



carcinogen).



Irritation eyes, skin; headace, lassitude (weakness, exhaustion), central nervous system depression, 



poor equilibrium; dermatitis; cardiac arrhythmias; liver damage.



Ingestion, skin 



absorption,  skin 



and/or eye contact



Inhalation, 



ingestion, skin 



and/or eye contact



Irritation eyes, corneal opacity; central nervous system depression; nausea, vomiting; dermatitis; liver, 



kidney, cardiovascular system damage; [potential occupational carcinogen]. 



Irritates Mucous membranes of nose, throat and eye; dermal irritation.



Irritation to eyes and skin; headache, visual disturbance, lassitude (weakness, exhaustion), dizziness, 



tremor, drowsiness, nausea, vomiting; dermatitis; cardiac arrhythmia, parethesia; liver injury; (potential 



occupational carcinogen).



Irritation eyes, skin, nose, throat; drowsiness, headache; nausea, vomitting; liver damage; kidney failure; 



[potential occupational carcinogen].
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APPENDIX B



SUMMARY OF CHEMICAL EXPOSURE LIMITS, CONCENTRATIONS, 



EXPOSURE ROUTES, AND SYMPTOMS OF EXPOSURE



PUENTE VALLEY OPERABLE UNIT



CHEMICAL               CAS NUMBER EXPOSURE LIMIT
(1)



MAX GW 



CONCENTRATION 



(µg/l)



EXPOSURE 



ROUTES
SYMPTOMS OF EXPOSURE AND OTHER INFORMATION 



N.A. Not Available
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Material Safety Data Sheet
1,1,1-Trichloroethane MSDS



Section 1: Chemical Product and Company Identification



Product Name: 1,1,1-Trichloroethane



Catalog Codes: SLT4180, SLT2167, SLT3460



CAS#: 71-55-6



RTECS: KJ2975000



TSCA: TSCA 8(b) inventory: 1,1,1-Trichloroethane



CI#: Not available.



Synonym:  



Chemical Formula: CH3CCl3



Contact Information:



Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396



US Sales: 1-800-901-7247
International Sales: 1-281-441-4400



Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



{1,1,1-}Trichloroethane 71-55-6 100



Toxicological Data on Ingredients: 1,1,1-Trichloroethane: ORAL (LD50): Acute: 9600 mg/kg [Rat]. 6000 mg/kg [Mouse].
DERMAL (LD50): Acute: 15800 mg/kg [Rabbit]. VAPOR (LC50): Acute: 18000 ppm 4 hour(s) [Rat].



Section 3: Hazards Identification



Potential Acute Health Effects:
Very hazardous in case of eye contact (irritant), of ingestion. Hazardous in case of skin contact (irritant, permeator), of
inhalation. Inflammation of the eye is characterized by redness, watering, and itching.



Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available. The substance is toxic to lungs, the nervous system, liver, mucous membranes.
Repeated or prolonged exposure to the substance can produce target organs damage.



Section 4: First Aid Measures



Eye Contact:
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Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Do not use an eye ointment. Seek medical attention.



Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an
emollient. If irritation persists, seek medical attention. Wash contaminated clothing before reusing.



Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.



Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do not induce vomiting. Loosen tight clothing such as a collar, tie, belt or waistband. If the victim is not breathing, perform
mouth-to-mouth resuscitation. Seek immediate medical attention.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: May be combustible at high temperature.



Auto-Ignition Temperature: 537°C (998.6°F)



Flash Points: Not available.



Flammable Limits: LOWER: 7.5% UPPER: 12.5%



Products of Combustion: These products are carbon oxides (CO, CO2), halogenated compounds.



Fire Hazards in Presence of Various Substances: Slightly flammable to flammable in presence of oxidizing materials, of
acids, of alkalis.



Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available. Slightly explosive to explosive in presence of oxidizing materials, of acids, of
alkalis.



Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.



Special Remarks on Fire Hazards: Not available.



Special Remarks on Explosion Hazards: Not available.



Section 6: Accidental Release Measures



Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.



Large Spill:
Absorb with an inert material and put the spilled material in an appropriate waste disposal. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.



Section 7: Handling and Storage



Precautions:
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Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk, evaporate the residue under
a fume hood. Ground all equipment containing material. Do not ingest. Do not breathe gas/fumes/ vapour/spray. In case
of insufficient ventilation, wear suitable respiratory equipment If ingested, seek medical advice immediately and show the
container or the label. Avoid contact with skin and eyes



Storage:
Keep container dry. Keep in a cool place. Ground all equipment containing material. Keep container tightly closed. Keep in a
cool, well-ventilated place. Combustible materials should be stored away from extreme heat and away from strong oxidizing
agents.



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.



Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits:
TWA: 350 STEL: 440 CEIL: 440 (ppm) from ACGIH (TLV) [1995] TWA: 1900 STEL: 2460 CEIL: 2380 (mg/m3) from ACGIH
[1995]Consult local authorities for acceptable exposure limits.



Section 9: Physical and Chemical Properties



Physical state and appearance: Liquid.



Odor: Not available.



Taste: Not available.



Molecular Weight: 133.41 g/mole



Color: Not available.



pH (1% soln/water): Not available.



Boiling Point: 74.1°C (165.4°F)



Melting Point: -32.5°C (-26.5°F)



Critical Temperature: Not available.



Specific Gravity: 1.3376 (Water = 1)



Vapor Pressure: 100 mm of Hg (@ 20°C)



Vapor Density: 4.6 (Air = 1)



Volatility: Not available.



Odor Threshold: 400 ppm



Water/Oil Dist. Coeff.: The product is equally soluble in oil and water; log(oil/water) = 0



Ionicity (in Water): Not available.



Dispersion Properties: Not available.



Solubility: Very slightly soluble in cold water.
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Section 10: Stability and Reactivity Data



Stability: The product is stable.



Instability Temperature: Not available.



Conditions of Instability: Not available.



Incompatibility with various substances: Not available.



Corrosivity: Non-corrosive in presence of glass.



Special Remarks on Reactivity: Not available.



Special Remarks on Corrosivity: Not available.



Polymerization: No.



Section 11: Toxicological Information



Routes of Entry: Dermal contact. Eye contact. Inhalation. Ingestion.



Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 6000 mg/kg [Mouse]. Acute dermal toxicity (LD50): 15800 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50):
18000 ppm 4 hour(s) [Rat].



Chronic Effects on Humans: The substance is toxic to lungs, the nervous system, liver, mucous membranes.



Other Toxic Effects on Humans:
Very hazardous in case of ingestion. Hazardous in case of skin contact (irritant, permeator), of inhalation.



Special Remarks on Toxicity to Animals: Not available.



Special Remarks on Chronic Effects on Humans: Detected in maternal milk in human.



Special Remarks on other Toxic Effects on Humans: Not available.



Section 12: Ecological Information



Ecotoxicity: Not available.



BOD5 and COD: Not available.



Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.



Toxicity of the Products of Biodegradation: The products of degradation are more toxic.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:



Section 14: Transport Information



DOT Classification: CLASS 6.1: Poisonous material.



Identification: : 1,1,1-Trichloroethane : UN2831 PG: III
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Special Provisions for Transport: Not available.



Section 15: Other Regulatory Information



Federal and State Regulations:
Pennsylvania RTK: 1,1,1-Trichloroethane Massachusetts RTK: 1,1,1-Trichloroethane TSCA 8(b) inventory: 1,1,1-
Trichloroethane SARA 313 toxic chemical notification and release reporting: 1,1,1-Trichloroethane CERCLA: Hazardous
substances.: 1,1,1-Trichloroethane



Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).



Other Classifications:



WHMIS (Canada): CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC).



DSCL (EEC):
R38- Irritating to skin. R41- Risk of serious damage to eyes.



HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 1



Reactivity: 0



Personal Protection: h



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 1



Reactivity: 0



Specific hazard:



Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.



Section 16: Other Information



References: Not available.



Other Special Considerations: Not available.



Created: 10/10/2005 08:31 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
1,1-Dichloroethane MSDS



Section 1: Chemical Product and Company Identification



Product Name: 1,1-Dichloroethane



Catalog Codes: SLD3280



CAS#: 75-34-3



RTECS: KI0175000



TSCA: TSCA 8(b) inventory: 1,1-Dichloroethane



CI#: Not available.



Synonym:  



Chemical Name: 1,1-Dichloroethane



Chemical Formula: C2-H4-Cl2



Contact Information:



Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396



US Sales: 1-800-901-7247
International Sales: 1-281-441-4400



Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



{1,1-}Dichloroethane 75-34-3 100



Toxicological Data on Ingredients: 1,1-Dichloroethane: ORAL (LD50): Acute: 725 mg/kg [Rat].



Section 3: Hazards Identification



Potential Acute Health Effects: Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation.



Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified 2 (Reasonably anticipated.) by NTP. A4 (Not classifiable for human or animal.) by
ACGIH. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY:
Classified Development toxin [POSSIBLE]. The substance is toxic to kidneys, lungs, liver, central nervous system (CNS).
Repeated or prolonged exposure to the substance can produce target organs damage.



Section 4: First Aid Measures



Eye Contact: Check for and remove any contact lenses. Do not use an eye ointment. Seek medical attention.



Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an
emollient. If irritation persists, seek medical attention. Wash contaminated clothing before reusing.
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Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical
attention.



Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do not induce vomiting. Examine the lips and mouth to ascertain whether the tissues are damaged, a possible indication that
the toxic material was ingested; the absence of such signs, however, is not conclusive. Loosen tight clothing such as a collar,
tie, belt or waistband. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek immediate medical attention.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: Flammable.



Auto-Ignition Temperature: 458°C (856.4°F)



Flash Points: CLOSED CUP: -17°C (1.4°F). OPEN CUP: -6°C (21.2°F).



Flammable Limits: LOWER: 5.6% UPPER: 11.4%



Products of Combustion: These products are carbon oxides (CO, CO2), halogenated compounds.



Fire Hazards in Presence of Various Substances: Not available.



Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.



Fire Fighting Media and Instructions:
Flammable liquid. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam, water spray or fog.



Special Remarks on Fire Hazards: Not available.



Special Remarks on Explosion Hazards: Not available.



Section 6: Accidental Release Measures



Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.



Large Spill:
Flammable liquid. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or confined
areas; dike if needed. Eliminate all ignition sources. Be careful that the product is not present at a concentration level above
TLV. Check TLV on the MSDS and with local authorities.



Section 7: Handling and Storage



Precautions:
Keep locked up Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do
not ingest. Do not breathe gas/fumes/ vapour/spray. Wear suitable protective clothing In case of insufficient ventilation, wear
suitable respiratory equipment If ingested, seek medical advice immediately and show the container or the label. Avoid contact
with skin and eyes Keep away from incompatibles such as oxidizing agents, alkalis.
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Storage:
Flammable materials should be stored in a separate safety storage cabinet or room. Keep away from heat. Keep away from
sources of ignition. Keep container tightly closed. Keep in a cool, well-ventilated place. Ground all equipment containing
material. A refrigerated room would be preferable for materials with a flash point lower than 37.8°C (100°F).



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.



Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits:
TWA: 100 STEL: 250 (ppm) from ACGIH (TLV) [1999] TWA: 100 (ppm) from OSHA (PEL) Australia: TWA: 200 (ppm) Consult
local authorities for acceptable exposure limits.



Section 9: Physical and Chemical Properties



Physical state and appearance: Liquid. (Oily liquid.)



Odor: Chloroform like odor (Slight.)



Taste: Not available.



Molecular Weight: 98.96 g/mole



Color: Colorless.



pH (1% soln/water): Not available.



Boiling Point: 57.3°C (135.1°F)



Melting Point: -96.9°C (-142.4°F)



Critical Temperature: 261.5°C (502.7°F)



Specific Gravity: 1.175 (Water = 1)



Vapor Pressure: 180 mm of Hg (@ 20°C)



Vapor Density: 3.44 (Air = 1)



Volatility: Not available.



Odor Threshold: 120 ppm



Water/Oil Dist. Coeff.: Not available.



Ionicity (in Water): Not available.



Dispersion Properties:
Partially dispersed in diethyl ether. See solubility in water, diethyl ether.



Solubility: Partially soluble in diethyl ether.



Section 10: Stability and Reactivity Data
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Stability: The product is stable.



Instability Temperature: Not available.



Conditions of Instability: Not available.



Incompatibility with various substances: Reactive with oxidizing agents, alkalis.



Corrosivity: Corrosive in presence of aluminum.



Special Remarks on Reactivity: Not available.



Special Remarks on Corrosivity: Will attack some forms of plastic and rubber



Polymerization: No.



Section 11: Toxicological Information



Routes of Entry: Absorbed through skin. Eye contact. Inhalation. Ingestion.



Toxicity to Animals: Acute oral toxicity (LD50): 725 mg/kg [Rat].



Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified 2 (Reasonably anticipated.) by NTP. A4 (Not classifiable for human or animal.) by
ACGIH. DEVELOPMENTAL TOXICITY: Classified Development toxin [POSSIBLE]. The substance is toxic to kidneys, lungs,
liver, central nervous system (CNS).



Other Toxic Effects on Humans: Hazardous in case of skin contact (irritant), of ingestion, of inhalation.



Special Remarks on Toxicity to Animals: Not available.



Special Remarks on Chronic Effects on Humans: Not available.



Special Remarks on other Toxic Effects on Humans: Not available.



Section 12: Ecological Information



Ecotoxicity: Not available.



BOD5 and COD: Not available.



Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.



Toxicity of the Products of Biodegradation: The products of degradation are as toxic as the product itself.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:



Section 14: Transport Information



DOT Classification:
CLASS 3: Combustible liquid with a flash point greater than 37.8C (100F). Marine pollutant



Identification: : 1,1-Dichloroethane : UN2362 PG: II



Special Provisions for Transport: Not available.
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Section 15: Other Regulatory Information



Federal and State Regulations:
California prop. 65 (no significant risk level): 1,1-Dichloroethane California prop. 65: This product contains the following
ingredients for which the State of California has found to cause cancer which would require a warning under the statute: 1,1-
Dichloroethane Rhode Island RTK hazardous substances: 1,1-Dichloroethane Pennsylvania RTK: 1,1-Dichloroethane Florida:
1,1-Dichloroethane Minnesota: 1,1-Dichloroethane Massachusetts RTK: 1,1-Dichloroethane New Jersey: 1,1-Dichloroethane
New Jersey spill list: 1,1-Dichloroethane TSCA 8(b) inventory: 1,1-Dichloroethane TSCA 8(a) PAIR: 1,1-Dichloroethane TSCA
8(d) H and S data reporting: 1,1-Dichloroethane: June 1999 TSCA 12(b) one time export: 1,1-Dichloroethane SARA 313 toxic
chemical notification and release reporting: 1,1-Dichloroethane: 1% CERCLA: Hazardous substances.: 1,1-Dichloroethane:
1000 lbs. (453.6 kg)



Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.



Other Classifications:



WHMIS (Canada):
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F). CLASS D-2B: Material causing other toxic effects
(TOXIC).



DSCL (EEC):
R11- Highly flammable. R22- Harmful if swallowed. R37/38- Irritating to respiratory system and skin. R41- Risk of serious
damage to eyes. R52- Harmful to aquatic organisms.



HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 3



Reactivity: 0



Personal Protection: h



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 3



Reactivity: 0



Specific hazard:



Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.



Section 16: Other Information



References: Not available.



Other Special Considerations: Not available.



Created: 10/09/2005 05:07 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
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lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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MATERIAL SAFETY DATA SHEET 



 
1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION  



 
 



MATHESON TRI-GAS, INC.  Emergency Contact: 
150 Allen Road Suite 302  CHEMTREC 1-800-424-9300 
Basking Ridge, New Jersey 07920  Calls Originating Outside the US: 
Information: 1-800-416-2505  703-527-3887 (Collect Calls Accepted) 
 
SUBSTANCE: VINYLIDENE CHLORIDE 
 
TRADE NAMES/SYNONYMS: 
MTG MSDS 239; 1,1-DICHLOROETHENE; 1,1-DICHLOROETHYLENE; VDC; VINYLIDENE 
CHLORIDE MONOMER; VINYLIDENE DICHLORIDE; VINYLIDENE CHLORIDE, INHIBITED; 
RCRA U078; UN 1303; C2H2CL2; MAT25070; RTECS KV9275000 
 
CHEMICAL FAMILY: halogens 
 
CREATION DATE: Jan 24 1989 
REVISION DATE: Dec 11 2008 



 
2. COMPOSITION, INFORMATION ON INGREDIENTS  



 
 



COMPONENT: VINYLIDENE CHLORIDE 
CAS NUMBER: 75-35-4 
PERCENTAGE: >99.9 
 
COMPONENT: 4-METHOXYPHENOL 
CAS NUMBER: 150-76-5 
PERCENTAGE: 0.02000 



 
3. HAZARDS IDENTIFICATION  



 
 



NFPA RATINGS (SCALE 0-4):  HEALTH=2  FIRE=4  REACTIVITY=2 
 
EMERGENCY OVERVIEW: 
COLOR: colorless 
PHYSICAL FORM: volatile liquid 
ODOR: faint odor, sweet odor 
MAJOR HEALTH HAZARDS: harmful if swallowed, respiratory tract irritation, skin irritation, eye 
irritation, central nervous system depression 
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PHYSICAL HAZARDS: Flammable liquid and vapor. Vapor may cause flash fire. May polymerize. 
Containers may rupture or explode. May form peroxides during prolonged storage. 
 
POTENTIAL HEALTH EFFECTS: 
INHALATION: 
SHORT TERM EXPOSURE: irritation, symptoms of drunkenness, lung congestion, liver damage, 
convulsions 
LONG TERM EXPOSURE: kidney damage, tumors 
SKIN CONTACT: 
SHORT TERM EXPOSURE: irritation (possibly severe) 
LONG TERM EXPOSURE: same as effects reported in short term exposure 
EYE CONTACT: 
SHORT TERM EXPOSURE: irritation (possibly severe), eye damage 
LONG TERM EXPOSURE: same as effects reported in short term exposure 
INGESTION: 
SHORT TERM EXPOSURE: symptoms of drunkenness, liver damage 
LONG TERM EXPOSURE: same as effects reported in short term exposure 



 
4. FIRST AID MEASURES  



 
 



INHALATION: If adverse effects occur, remove to uncontaminated area. Give artificial respiration if not 
breathing. Get immediate medical attention. 
 
SKIN CONTACT: Wash skin with soap and water for at least 15 minutes while removing contaminated 
clothing and shoes. Get medical attention, if needed. Thoroughly clean and dry contaminated clothing and 
shoes before reuse. 
 
EYE CONTACT: Flush eyes with plenty of water for at least 15 minutes. Then get immediate medical 
attention. 
 
INGESTION: If a large amount is swallowed, get medical attention. 



 
5. FIRE FIGHTING MEASURES  



 
 



FIRE AND EXPLOSION HAZARDS: Severe fire hazard. The vapor is heavier than air. Vapors or gases 
may ignite at distant ignition sources and flash back. Vapor/air mixtures are explosive above flash point. 
Containers may rupture or explode if exposed to heat. 
 
EXTINGUISHING MEDIA: alcohol-resistant foam, carbon dioxide, regular dry chemical, water 
 
Large fires: Use alcohol-resistant foam or flood with fine water spray. 
 
FIRE FIGHTING: Move container from fire area if it can be done without risk. Cool containers with water 
spray until well after the fire is out. Stay away from the ends of tanks. For fires in cargo or storage area: Cool 
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containers with water from unmanned hose holder or monitor nozzles until well after fire is out. If this is 
impossible then take the following precautions: Keep unnecessary people away, isolate hazard area and deny 
entry. Let the fire burn. Withdraw immediately in case of rising sound from venting safety device or any 
discoloration of tanks due to fire. For tank, rail car or tank truck: Evacuation radius: 800 meters (1/2 mile). 
Do not attempt to extinguish fire unless flow of material can be stopped first. Flood with fine water spray. 
Do not scatter spilled material with high-pressure water streams. Cool containers with water spray until well 
after the fire is out. Apply water from a protected location or from a safe distance. Avoid inhalation of 
material or combustion by-products. Stay upwind and keep out of low areas. Water may be ineffective. 
 
FLASH POINT: 14 F (-10 C) 
LOWER FLAMMABLE LIMIT: 5.6% 
UPPER FLAMMABLE LIMIT: 11.4% 
AUTOIGNITION: 855 F (457 C) 
FLAMMABILITY CLASS (OSHA): IA 



 
6. ACCIDENTAL RELEASE MEASURES  



 
 



AIR RELEASE: 
Reduce vapors with water spray. Stay upwind and keep out of low areas. 
 
SOIL RELEASE: 
Dig holding area such as lagoon, pond or pit for containment. Dike for later disposal. Absorb with sand or 
other non-combustible material. 
 
WATER RELEASE: 
Collect with absorbent into suitable container. Collect spilled material using mechanical equipment. 
 
OCCUPATIONAL RELEASE: 
Avoid heat, flames, sparks and other sources of ignition. Remove sources of ignition. Stop leak if possible 
without personal risk. Reduce vapors with water spray. Small spills: Absorb with sand or other non-
combustible material. Collect spilled material in appropriate container for disposal. Large spills: Dike for 
later disposal. Keep unnecessary people away, isolate hazard area and deny entry. Stay upwind and keep out 
of low areas. Notify Local Emergency Planning Committee and State Emergency Response Commission for 
release greater than or equal to RQ (U.S. SARA Section 304). If release occurs in the U.S. and is reportable 
under CERCLA Section 103, notify the National Response Center at (800)424-8802 (USA) or (202)426-
2675 (USA). 



 
7. HANDLING AND STORAGE  



 
 



STORAGE: Store and handle in accordance with all current regulations and standards. Subject to storage 
regulations: U.S. OSHA 29 CFR 1910.106. Grounding and bonding required. Store in a cool, dry place. 
Store in a well-ventilated area. Keep in the dark. Keep separated from incompatible substances. Store outside 
or in a detached building. Store with flammable liquids. Store in a tightly closed container. Containers must 
have overpressure release device. Avoid heat, flames, sparks and other sources of ignition. Keep separated 
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from incompatible substances. Monitor inhibitor content. Avoid exposure to low temperatures or freezing. 
May form explosive peroxides. Store in a tightly closed container. Avoid contact with light. Store in a cool, 
dry place. Monitor inhibitor content. Do not evaporate or distill to dryness. Keep separated from 
incompatible substances. 



 
8. EXPOSURE CONTROLS, PERSONAL PROTECTION  



 
 



EXPOSURE LIMITS: 
VINYLIDENE CHLORIDE: 
1 ppm (4 mg/m3) OSHA TWA (vacated by 58 FR 35338, June 30, 1993) 
5 ppm ACGIH TWA 
NIOSH TWA (lowest feasible concentration) 
 
VENTILATION: Provide local exhaust ventilation system. Ventilation equipment should be explosion-
resistant if explosive concentrations of material are present. Ensure compliance with applicable exposure 
limits. 
 
EYE PROTECTION: Wear splash resistant safety goggles. Provide an emergency eye wash fountain and 
quick drench shower in the immediate work area. 
 
CLOTHING: Wear appropriate chemical resistant clothing. 
 
GLOVES: Wear appropriate chemical resistant gloves. 
 
RESPIRATOR: The following respirators and maximum use concentrations are drawn from NIOSH and/or 
OSHA. 
At any detectable concentration - 
Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or 
other positive-pressure mode. 
Any supplied-air respirator with a full facepiece that is operated in a pressure-demand or other positive-
pressure mode in combination with an auxiliary self-contained breathing apparatus operated in pressure-
demand or other positive-pressure mode. 
Escape - 
Any air-purifying full-facepiece respirator (gas mask) with a chin-style, front-mounted or back-mounted 
organic vapor canister. 
Any appropriate escape-type, self-contained breathing apparatus. 
For Unknown Concentrations or Immediately Dangerous to Life or Health - 
Any supplied-air respirator with a full facepiece that is operated in a pressure-demand or other positive-
pressure mode in combination with an auxiliary self-contained breathing apparatus operated in pressure-
demand or other positive-pressure mode. 
Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or 
other positive-pressure mode. 
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9. PHYSICAL AND CHEMICAL PROPERTIES  
 



 



PHYSICAL STATE: liquid 
COLOR: colorless 
PHYSICAL FORM: volatile liquid 
ODOR: faint odor, sweet odor 
MOLECULAR WEIGHT: 96.64 
MOLECULAR FORMULA: C2-H2-CL2 
BOILING POINT: 86-90 F (30-32 C) 
FREEZING POINT: -188 F (-122 C) 
VAPOR PRESSURE: 400 mmHg @ 14.8 C 
VAPOR DENSITY (air=1): 3.4 
SPECIFIC GRAVITY (water=1): 1.213 
WATER SOLUBILITY: 0.04% @ 20 C 
PH: Not available 
VOLATILITY: Not available 
ODOR THRESHOLD: 500 ppm 
EVAPORATION RATE: Not available 
COEFFICIENT OF WATER/OIL DISTRIBUTION: Not available 
SOLVENT SOLUBILITY: 
Soluble: organic solvents 



 
10. STABILITY AND REACTIVITY  



 
 



REACTIVITY: May form explosive peroxides. Avoid contact with temperatures above -40 C. Avoid 
contact with heat, air, light or moisture and monitor inhibitor content. May polymerize. Closed containers 
may rupture violently. 
 
CONDITIONS TO AVOID: Avoid heat, flames, sparks and other sources of ignition. Containers may 
rupture or explode if exposed to heat. 
 
INCOMPATIBILITIES: metals, acids, oxidizing materials 
 
HAZARDOUS DECOMPOSITION: 
Thermal decomposition products: phosgene, halogenated compounds, oxides of carbon 
 
POLYMERIZATION: May polymerize. Avoid contact with heat or light and monitor inhibitor content. 



 
11. TOXICOLOGICAL INFORMATION  



 
 



VINYLIDENE CHLORIDE: 
TOXICITY DATA: 10000 mg/m3 inhalation-rat LC50; 200 mg/kg oral-rat LD50 
CARCINOGEN STATUS: IARC: Human Inadequate Evidence, Animal Limited Evidence, Group 3; 
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ACGIH: A4 -Not Classifiable as a Human Carcinogen 
LOCAL EFFECTS: 
Irritant: inhalation, skin, eye 
ACUTE TOXICITY LEVEL: 
Toxic: inhalation, ingestion 
TARGET ORGANS: central nervous system, liver 
TUMORIGENIC DATA: Available. 
MUTAGENIC DATA: Available. 
REPRODUCTIVE EFFECTS DATA: Available. 



 
12. ECOLOGICAL INFORMATION  



 
 



ECOTOXICITY DATA: 
FISH TOXICITY: 74000 ug/L 96 hour(s) LC50 (Mortality) Bluegill (Lepomis macrochirus) 
 
INVERTEBRATE TOXICITY: 224000 ug/L 96 hour(s) LC50 (Mortality) Opossum shrimp (Mysidopsis 
bahia) 
 
ALGAL TOXICITY: >712000 ug/L 96 hour(s) EC50 (Photosynthesis) Diatom (Skeletonema costatum) 
 
ENVIRONMENTAL SUMMARY: Moderately toxic to aquatic life. 



 
13. DISPOSAL CONSIDERATIONS  



 
 



Subject to disposal regulations: U.S. EPA 40 CFR 262. Hazardous Waste Number(s): U078. Hazardous 
Waste Number(s): D029. Dispose of in accordance with U.S. EPA 40 CFR 262 for concentrations at or 
above the Regulatory level. Regulatory level- 0.7 mg/L. Dispose in accordance with all applicable 
regulations. 



 
14. TRANSPORT INFORMATION  



 
 



U.S. DOT 49 CFR 172.101: 
PROPER SHIPPING NAME: Vinylidene chloride, stabilized 
ID NUMBER: UN1303 
HAZARD CLASS OR DIVISION: 3 
PACKING GROUP: I 
LABELING REQUIREMENTS: 3 
 
CANADIAN TRANSPORTATION OF DANGEROUS GOODS: 
SHIPPING NAME: Vinylidene chloride, stabilized 
UN NUMBER: UN1303 
CLASS: 3 
PACKING GROUP/CATEGORY: I 
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15. REGULATORY INFORMATION  
 



 



U.S. REGULATIONS: 
CERCLA SECTIONS 102a/103 HAZARDOUS SUBSTANCES (40 CFR 302.4):  
VINYLIDINE CHLORIDE: 100 LBS RQ 
 
SARA TITLE III SECTION 302 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355 Subpart 
B): Not regulated. 
 
SARA TITLE III SECTION 304 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355 Subpart 
C): Not regulated. 
 
SARA TITLE III SARA SECTIONS 311/312 HAZARDOUS CATEGORIES (40 CFR 370 Subparts B 
and C):  
ACUTE: Yes 
CHRONIC: Yes 
FIRE: Yes 
REACTIVE: Yes 
SUDDEN RELEASE: Yes 
 
SARA TITLE III SECTION 313 (40 CFR 372.65):  
VINYLIDINE CHLORIDE 
 
OSHA PROCESS SAFETY (29 CFR 1910.119): Not regulated. 
 
STATE REGULATIONS: 
California Proposition 65: Not regulated. 
 
CANADIAN REGULATIONS: 
WHMIS CLASSIFICATION: BD2 
 
NATIONAL INVENTORY STATUS: 
U.S. INVENTORY (TSCA): Listed on inventory. 
 
TSCA 12(b) EXPORT NOTIFICATION:  
VINYLIDENE CHLORIDE 
CAS NUMBER: 75-35-4 
SECTION 4 
 
CANADA INVENTORY (DSL/NDSL): Not determined. 



 
16. OTHER INFORMATION  
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“RTECS®” is a United States trademark owned and licensed under authority of the U.S. Government, by 
and through Symyx Software, Inc. Portions ©Copyright 2001, U.S. Government. All rights reserved. 
 
©Copyright 1984-2009 ChemADVISOR, Inc. All rights reserved. 



MATHESON TRI-GAS, INC. MAKES NO EXPRESS OR IMPLIED WARRANTIES, 
GUARANTEES OR REPRESENTATIONS REGARDING THE PRODUCT OR THE 
INFORMATION HEREIN, INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTY 
OF MERCHANTABILITY OR FITNESS FOR USE. MATHESON TRI-GAS, INC. SHALL NOT BE 
LIABLE FOR ANY PERSONAL INJURY, PROPERTY OR OTHER DAMAGES OF ANY NATURE, 
WHETHER COMPENSATORY, CONSEQUENTIAL, EXEMPLARY, OR OTHERWISE, 
RESULTING FROM ANY PUBLICATION, USE OR RELIANCE UPON THE INFORMATION 
HEREIN.  
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Material Safety Data Sheet
p-Dioxane MSDS



Section 1: Chemical Product and Company Identification



Product Name: p-Dioxane



Catalog Codes: SLD3919



CAS#: 123-91-1



RTECS: JG8225000



TSCA: TSCA 8(b) inventory: 1,4-Dioxane



CI#: Not applicable.



Synonym:   p-Dioxane; Diethylene dioxide; 1,4-Dioxane



Chemical Name: 1,4-Dioxacyclohexane



Chemical Formula: C4H8O2



Contact Information:



Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396



US Sales: 1-800-901-7247
International Sales: 1-281-441-4400



Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



{1,4-}Dioxane 123-91-1 100



Toxicological Data on Ingredients: 1,4-Dioxane: ORAL (LD50): Acute: 4200 mg/kg [Rat.]. 5300 mg/kg [Mouse]. 2000 mg/kg
[Rabbit]. VAPOR (LC50): Acute: 37000 mg/m 2 hours [Mouse].



Section 3: Hazards Identification



Potential Acute Health Effects:
Hazardous in case of eye contact (irritant), of ingestion, of inhalation. Slightly hazardous in case of skin contact (irritant,
permeator).



Potential Chronic Health Effects:
Hazardous in case of inhalation. CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH, 2B (Possible
for human.) by IARC. Classified 2 (Some evidence.) by NTP. MUTAGENIC EFFECTS: Mutagenic for mammalian somatic
cells. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic
to blood, kidneys, liver, skin, central nervous system (CNS). Repeated or prolonged exposure to the substance can produce
target organs damage.



Section 4: First Aid Measures





http://www.sciencelab.com/
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Eye Contact:
Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Get medical attention.



Skin Contact:
Wash with soap and water. Cover the irritated skin with an emollient. Get medical attention if irritation develops. Cold water
may be used.



Serious Skin Contact: Not available.



Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention if symptoms appear.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: Flammable.



Auto-Ignition Temperature: 180°C (356°F)



Flash Points: CLOSED CUP: 12°C (53.6°F). OPEN CUP: 18.3°C (64.9°F) (Cleveland).



Flammable Limits: LOWER: 2% UPPER: 22%



Products of Combustion: These products are carbon oxides (CO, CO2).



Fire Hazards in Presence of Various Substances:
Highly flammable in presence of open flames and sparks, of heat. Non-flammable in presence of shocks.



Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.



Fire Fighting Media and Instructions:
Flammable liquid, soluble or dispersed in water. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam,
water spray or fog.



Special Remarks on Fire Hazards:
Vapor is heavier than air and may travel considerable distance to source of ignition and flash back. When heated to
decomposition, it emits acrid smoke and irritating fumes.



Special Remarks on Explosion Hazards:
Vapor forms explosive mixtures with air over a wide range. Dioxane is capable of forming explosive peroxides under certain
conditions, and unless proper precautions are taken, it can explode when redistilled. In the reaction with triethynylaluminum,
the residue from the sublimation of the complex with Dioxane is explosive. The complex should not be dried by heating.



Section 6: Accidental Release Measures



Small Spill:
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container.
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Large Spill:
Flammable liquid. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or confined
areas; dike if needed. Be careful that the product is not present at a concentration level above TLV. Check TLV on the MSDS
and with local authorities.



Section 7: Handling and Storage



Precautions:
Keep locked up.. Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do
not ingest. Do not breathe gas/fumes/ vapor/spray. Avoid contact with eyes. Wear suitable protective clothing. In case of
insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the
container or the label. Keep away from incompatibles such as oxidizing agents.



Storage:
Store in a segregated and approved area. Keep container in a cool, well-ventilated area. Keep container tightly closed and
sealed until ready for use. Avoid all possible sources of ignition (spark or flame).



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.



Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves (impervious).



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits:
TWA: 72 (mg/m3) from ACGIH (TLV) [United States] TWA: 20 (ppm) from ACGIH (TLV) [United States] CEIL: 3.6 (mg/m3)
from NIOSH CEIL: 1 (ppm) from NIOSH TWA: 25 (ppm) from OSHA (PEL) [United States] TWA: 90 (mg/m3) from OSHA
(PEL) [United States] TWA: 25 STEL: 100 (ppm) [United Kingdom (UK)] TWA: 91 STEL: 366 (mg/m3) [United Kingdom
(UK)] CEIL: 100 (ppm) from OSHA (PEL) [United States] CEIL: 360 (mg/m3) from OSHA (PEL) [United States]Consult local
authorities for acceptable exposure limits.



Section 9: Physical and Chemical Properties



Physical state and appearance: Liquid. (Liquid.)



Odor: Ethereal. Pleasant. (Slight.)



Taste: Not available.



Molecular Weight: 88.11 g/mole



Color: Colorless.



pH (1% soln/water): Not available.



Boiling Point: 101.1°C (214°F)



Melting Point: 11.8°C (53.2°F)



Critical Temperature: 312°C (593.6°F)



Specific Gravity: 1.0337 (Water = 1)
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Vapor Pressure: 3.9 kPa (@ 20°C)



Vapor Density: 3.03 (Air = 1)



Volatility: Not available.



Odor Threshold: Not available.



Water/Oil Dist. Coeff.: The product is more soluble in water; log(oil/water) = -0.3



Ionicity (in Water): Not available.



Dispersion Properties: See solubility in water.



Solubility: Soluble in cold water, hot water.



Section 10: Stability and Reactivity Data



Stability: The product is stable.



Instability Temperature: Not available.



Conditions of Instability: Heat, ignition sources, incompatible materials, air, sunlight.



Incompatibility with various substances: Reactive with oxidizing agents.



Corrosivity: Non-corrosive in presence of glass.



Special Remarks on Reactivity:
Hydroperoxide-free Dioxane rapidly forms hydroperoxide on contact with air. Exposure to sunlight accelerates this formation.
Decomposes to carbon monoxide. Incompatible with silver perchlorate, oxidizing agents, sulfur trioxide, decaborane, triethynyl
aluminum, boron trifluoride. Dioxane may react with hydrogen in the presence of Rainey nickel above 210C (410F).



Special Remarks on Corrosivity: Not available.



Polymerization: Will not occur.



Section 11: Toxicological Information



Routes of Entry: Absorbed through skin. Eye contact. Inhalation.



Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 2000 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 37000 mg/m3 2 hours [Mouse].



Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH, 2B (Possible for human.) by IARC. Classified
2 (Some evidence.) by NTP. MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. May cause damage to the
following organs: blood, kidneys, liver, skin, central nervous system (CNS).



Other Toxic Effects on Humans:
Hazardous in case of ingestion, of inhalation. Slightly hazardous in case of skin contact (irritant, permeator).



Special Remarks on Toxicity to Animals:
LD50 [Rabbit] - Route: Skin; Dose: 7600 ul/kg LCL [Human] - Route: Inhalation; Dose: 470 ppm/72 hrs.



Special Remarks on Chronic Effects on Humans:
May cause adverse reproductive effects (fetotoxicity) based on animal data. May affect genetic material (mutagenic) based on
animal data. May cause cancer (tumorgenic).



Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: Causes skin irritation. May be absorbed through skin with possible system effects. Eyes:
Vapors cause eye irritation. Splashes cause severe irritation, possible corneal burns and eye damage. Inhalation: Highly
toxic by inhalation. Easily absorbed through lungs. Causes irritation of the respiratory tract. May affect respiration (coughing),
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behavior and brain (headache, dizziness, narcosis, irritability, drowsiness, altered sleep time, physcophpysical changes),
cardiovascular system (increased blood pressure), sense organs, gastrointestinal tract (nausea, vomiting), liver, and kidneys.
metabolism Ingestion: Causes gastrointestinal (digestive) tract irritation with nausea, vomiting, sore throat, abdominal pain.
May also affect behavior, sense organs, urinary system. Chronic Potential Health Effects: Prolonged exposure may cause
central nervous system depression, loss of appetite, nausea, abdominal tenderness, and liver or kidney damage. Prolonged
skin contact may cause dermatitis. Suspected human carcinogen based on animal data.



Section 12: Ecological Information



Ecotoxicity: Not available.



BOD5 and COD: Not available.



Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.



Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.



Section 14: Transport Information



DOT Classification: CLASS 3: Flammable liquid.



Identification: : Dioxane UNNA: 1165 PG: II



Special Provisions for Transport: Not available.



Section 15: Other Regulatory Information



Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer,
birth defects or other reproductive harm, which would require a warning under the statute: 1,4-Dioxane California prop. 65 (no
significant risk level): 1,4-Dioxane California prop. 65: This product contains the following ingredients for which the State of
California has found to cause cancer which would require a warning under the statute: 1,4-Dioxane Connecticut hazardous
material survey.: 1,4-Dioxane Illinois toxic substances disclosure to employee act: 1,4-Dioxane Illinois chemical safety act: 1,4-
Dioxane New York release reporting list: 1,4-Dioxane Rhode Island RTK hazardous substances: 1,4-Dioxane Pennsylvania
RTK: 1,4-Dioxane Minnesota: 1,4-Dioxane Massachusetts RTK: 1,4-Dioxane Massachusetts spill list: 1,4-Dioxane New
Jersey: 1,4-Dioxane New Jersey spill list: 1,4-Dioxane Louisiana spill reporting: 1,4-Dioxane California Director's list of
Hazardous Substances: 1,4-Dioxane TSCA 8(b) inventory: 1,4-Dioxane SARA 313 toxic chemical notification and release
reporting: 1,4-Dioxane CERCLA: Hazardous substances.: 1,4-Dioxane: 100 lbs. (45.36 kg)



Other Classifications:



WHMIS (Canada):
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F). CLASS D-2B: Material causing other toxic effects
(TOXIC).



DSCL (EEC):
R11- Highly flammable. R36- Irritating to eyes. R45- May cause cancer. S2- Keep out of the reach of children. S46- If
swallowed, seek medical advice immediately and show this container or label. S53- Avoid exposure - obtain special
instructions before use.
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HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 3



Reactivity: 1



Personal Protection: j



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 3



Reactivity: 1



Specific hazard:



Protective Equipment:
Gloves (impervious). Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear
appropriate respirator when ventilation is inadequate. Splash goggles.



Section 16: Other Information



References:
-SAX, N.I. Dangerous Properties of Indutrial Materials. Toronto, Van Nostrand Reinold, 6e ed. 1984. -Material safety data
sheet emitted by: la Commission de la Santé et de la Sécurité du Travail du Québec. -Hawley, G.G.. The Condensed
Chemical Dictionary, 11e ed., New York N.Y., Van Nostrand Reinold, 1987. -The Sigma-Aldrich Library of Chemical Safety
Data, Edition II. RTECS, and HSDB databases



Other Special Considerations: Not available.



Created: 10/09/2005 05:14 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Ammonium perchlorate MSDS



Section 1: Chemical Product and Company Identification



Product Name: Ammonium perchlorate



Catalog Codes: SLA2725



CAS#: 7790-98-9



RTECS: SC7520000



TSCA: TSCA 8(b) inventory: Ammonium perchlorate



CI#: Not available.



Synonym:  



Chemical Formula: NH4ClO4



Contact Information:



Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396



US Sales: 1-800-901-7247
International Sales: 1-281-441-4400



Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



Ammonium perchlorate 7790-98-9 100



Toxicological Data on Ingredients: Ammonium perchlorate LD50: Not available. LC50: Not available.



Section 3: Hazards Identification



Potential Acute Health Effects:
Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation. Prolonged exposure may result
in skin burns and ulcerations. Over-exposure by inhalation may cause respiratory irritation.



Potential Chronic Health Effects:
Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation. CARCINOGENIC EFFECTS:
Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL
TOXICITY: Not available. The substance is toxic to blood, kidneys. Repeated or prolonged exposure to the substance can
produce target organs damage.



Section 4: First Aid Measures



Eye Contact:
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Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Cold water may be used. Get medical attention.



Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Cold water may be used.Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical
attention.



Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.



Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a collar,
tie, belt or waistband.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: May be combustible at high temperature.



Auto-Ignition Temperature: Not available.



Flash Points: Not available.



Flammable Limits: Not available.



Products of Combustion: Not available.



Fire Hazards in Presence of Various Substances: Flammable in presence of shocks, of heat, of reducing materials, of
combustible materials, of organic materials.



Explosion Hazards in Presence of Various Substances:
Extremely explosive in presence of open flames and sparks, of shocks, of heat, of reducing materials, of organic materials.
Slightly explosive in presence of acids.



Fire Fighting Media and Instructions:
Oxidizing material. Do not use water jet. Use flooding quantities of water. Avoid contact with organic materials.



Special Remarks on Fire Hazards: Not available.



Special Remarks on Explosion Hazards: Not available.



Section 6: Accidental Release Measures



Small Spill: Use appropriate tools to put the spilled solid in a convenient waste disposal container.



Large Spill:
Oxidizing material. Stop leak if without risk. Avoid contact with a combustible material (wood, paper, oil, clothing...). Keep
substance damp using water spray. Do not touch spilled material. Prevent entry into sewers, basements or confined areas;
dike if needed. Eliminate all ignition sources. Call for assistance on disposal.



Section 7: Handling and Storage
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Precautions:
Keep away from heat. Keep away from sources of ignition. Keep away from combustible material.. Empty containers pose
a fire risk, evaporate the residue under a fume hood. Ground all equipment containing material. Do not breathe dust. Take
precautionary measures against electrostatic discharges. Wear suitable protective clothing. In case of insufficient ventilation,
wear suitable respiratory equipment. If you feel unwell, seek medical attention and show the label when possible. Avoid
contact with skin and eyes. Keep away from incompatibles such as reducing agents, combustible materials, organic materials,
acids.



Storage:
Keep container tightly closed. Keep container in a cool, well-ventilated area. Separate from acids, alkalies, reducing agents
and combustibles. See NFPA 43A, Code for the Storage of Liquid and Solid Oxidizers.



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.



Personal Protection:
Splash goggles. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits: Not available.



Section 9: Physical and Chemical Properties



Physical state and appearance: Solid. (Crystals solid.)



Odor: Not available.



Taste: Not available.



Molecular Weight: 117.49 g/mole



Color: Colorless.



pH (1% soln/water): Not available.



Boiling Point: Not available.



Melting Point: Decomposes.



Critical Temperature: Not available.



Specific Gravity: 1.95 (Water = 1)



Vapor Pressure: Not applicable.



Vapor Density: Not available.



Volatility: Not available.



Odor Threshold: Not available.



Water/Oil Dist. Coeff.: Not available.



Ionicity (in Water): Not available.



Dispersion Properties: See solubility in water, methanol, acetone.











p. 4



Solubility:
Soluble in cold water, methanol. Partially soluble in acetone. Insoluble in diethyl ether.



Section 10: Stability and Reactivity Data



Stability: Unstable.



Instability Temperature: Not available.



Conditions of Instability: No additional remark.



Incompatibility with various substances:
Extremely reactive or incompatible with reducing agents, combustible materials, organic materials. Reactive with acids.



Corrosivity: Non-corrosive in presence of glass.



Special Remarks on Reactivity: Not available.



Special Remarks on Corrosivity: Not available.



Polymerization: Will not occur.



Section 11: Toxicological Information



Routes of Entry: Eye contact. Inhalation. Ingestion.



Toxicity to Animals:
LD50: Not available. LC50: Not available.



Chronic Effects on Humans: Causes damage to the following organs: blood, kidneys.



Other Toxic Effects on Humans: Hazardous in case of skin contact (irritant), of ingestion, of inhalation.



Special Remarks on Toxicity to Animals: Not available.



Special Remarks on Chronic Effects on Humans: Not available.



Special Remarks on other Toxic Effects on Humans: Not available.



Section 12: Ecological Information



Ecotoxicity: Not available.



BOD5 and COD: Not available.



Products of Biodegradation: Possibly hazardous short/long term degradation products are to be expected.



Toxicity of the Products of Biodegradation: The products of degradation are more toxic.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:



Section 14: Transport Information



DOT Classification: CLASS 5.1: Oxidizing material.
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Identification: : Ammonium Perchlorate UNNA: UN1442 PG: II



Special Provisions for Transport: Not available.



Section 15: Other Regulatory Information



Federal and State Regulations:
Pennsylvania RTK: Ammonium perchlorate Massachusetts RTK: Ammonium perchlorate TSCA 8(b) inventory: Ammonium
perchlorate



Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).



Other Classifications:



WHMIS (Canada): CLASS C: Oxidizing material.



DSCL (EEC):
R8- Contact with combustible material may cause fire. R36/38- Irritating to eyes and skin.



HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 1



Reactivity: 4



Personal Protection: E



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 1



Reactivity: 4



Specific hazard:



Protective Equipment:
Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.



Section 16: Other Information



References: Not available.



Other Special Considerations: Not available.



Created: 10/09/2005 03:57 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Tetrachloroethylene MSDS



Section 1: Chemical Product and Company Identification



Product Name: Tetrachloroethylene



Catalog Codes: SLT3220



CAS#: 127-18-4



RTECS: KX3850000



TSCA: TSCA 8(b) inventory: Tetrachloroethylene



CI#: Not available.



Synonym:   Perchloroethylene; 1,1,2,2-
Tetrachloroethylene; Carbon bichloride; Carbon dichloride;
Ankilostin; Didakene; Dilatin PT; Ethene, tetrachloro-;
Ethylene tetrachloride; Perawin; Perchlor; Perclene;
Perclene D; Percosolvel; Tetrachloroethene; Tetraleno;
Tetralex; Tetravec; Tetroguer; Tetropil



Chemical Name: Ethylene, tetrachloro-



Chemical Formula: C2-Cl4



Contact Information:



Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396



US Sales: 1-800-901-7247
International Sales: 1-281-441-4400



Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



Tetrachloroethylene 127-18-4 100



Toxicological Data on Ingredients: Tetrachloroethylene: ORAL (LD50): Acute: 2629 mg/kg [Rat]. DERMAL (LD): Acute:
&gt;3228 mg/kg [Rabbit]. MIST(LC50): Acute: 34200 mg/m 8 hours [Rat]. VAPOR (LC50 ): Acute: 5200 ppm 4 hours [Mouse].



Section 3: Hazards Identification



Potential Acute Health Effects:
Hazardous in case of skin contact (irritant), of inhalation. Slightly hazardous in case of skin contact (permeator), of eye contact
(irritant), of ingestion.



Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH. Classified 2A (Probable for human.) by IARC, 2
(anticipated carcinogen) by NTP. MUTAGENIC EFFECTS: Mutagenic for bacteria and/or yeast. TERATOGENIC EFFECTS:
Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to kidneys, liver, peripheral nervous
system, respiratory tract, skin, central nervous system (CNS). Repeated or prolonged exposure to the substance can produce
target organs damage.
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Section 4: First Aid Measures



Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Get medical attention if irritation occurs.



Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical attention.



Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.



Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention if symptoms appear.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: Non-flammable.



Auto-Ignition Temperature: Not applicable.



Flash Points: Not applicable.



Flammable Limits: Not applicable.



Products of Combustion: Not available.



Fire Hazards in Presence of Various Substances: Not applicable.



Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.



Fire Fighting Media and Instructions: Not applicable.



Special Remarks on Fire Hazards: Not available.



Special Remarks on Explosion Hazards: Not available.



Section 6: Accidental Release Measures



Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.



Large Spill:
Absorb with an inert material and put the spilled material in an appropriate waste disposal. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.



Section 7: Handling and Storage
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Precautions:
Do not ingest. Do not breathe gas/fumes/ vapor/spray. Avoid contact with skin. Wear suitable protective clothing. In case
of insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the
container or the label. Keep away from incompatibles such as oxidizing agents, metals, acids, alkalis.



Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value.



Personal Protection:
Safety glasses. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits:
TWA: 25 (ppm) from OSHA (PEL) [United States] TWA: 25 STEL: 100 (ppm) from ACGIH (TLV) [United States] TWA: 170
(mg/m3) from OSHA (PEL) [United States] Consult local authorities for acceptable exposure limits.



Section 9: Physical and Chemical Properties



Physical state and appearance: Liquid.



Odor: Ethereal.



Taste: Not available.



Molecular Weight: 165.83 g/mole



Color: Clear Colorless.



pH (1% soln/water): Not available.



Boiling Point: 121.3°C (250.3°F)



Melting Point: -22.3°C (-8.1°F)



Critical Temperature: 347.1°C (656.8°F)



Specific Gravity: 1.6227 (Water = 1)



Vapor Pressure: 1.7 kPa (@ 20°C)



Vapor Density: 5.7 (Air = 1)



Volatility: Not available.



Odor Threshold: 5 - 50 ppm



Water/Oil Dist. Coeff.: The product is more soluble in oil; log(oil/water) = 3.4



Ionicity (in Water): Not available.



Dispersion Properties: Not available.



Solubility:
Miscible with alcohol, ether, chloroform, benzene, hexane. It dissolves in most of the fixed and volatile oils. Solubility in water:
0.015 g/100 ml @ 25 deg. C It slowly decomposes in water to yield Trichloroacetic and Hydrochloric acids.
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Section 10: Stability and Reactivity Data



Stability: The product is stable.



Instability Temperature: Not available.



Conditions of Instability: Incompatible materials



Incompatibility with various substances: Reactive with oxidizing agents, metals, acids, alkalis.



Corrosivity: Non-corrosive in presence of glass.



Special Remarks on Reactivity:
Oxidized by strong oxidizing agents. Incompatible with sodium hydroxide, finely divided or powdered metals such as zinc,
aluminum, magnesium, potassium, chemically active metals such as lithium, beryllium , barium. Protect from light.



Special Remarks on Corrosivity: Slowly corrodes aluminum, iron, and zinc.



Polymerization: Will not occur.



Section 11: Toxicological Information



Routes of Entry: Absorbed through skin. Eye contact. Inhalation. Ingestion.



Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 2629 mg/kg [Rat]. Acute dermal toxicity (LD50): >3228 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 5200
4 hours [Mouse].



Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH. Classified 2A (Probable for human.) by IARC, 2
(Some evidence.) by NTP. MUTAGENIC EFFECTS: Mutagenic for bacteria and/or yeast. May cause damage to the following
organs: kidneys, liver, peripheral nervous system, upper respiratory tract, skin, central nervous system (CNS).



Other Toxic Effects on Humans:
Hazardous in case of skin contact (irritant), of inhalation. Slightly hazardous in case of skin contact (permeator), of ingestion.



Special Remarks on Toxicity to Animals:
Lowest Publishe Lethal Dose/Conc: LDL [Rabbit] - Route: Oral; Dose: 5000 mg/kg LDL [Dog] - Route: Oral; Dose: 4000 mg/kg
LDL [Cat] - Route: Oral; Dose: 4000 mg/kg



Special Remarks on Chronic Effects on Humans:
May cause adverse reproductive effects and birth defects(teratogenic). May affect genetic material (mutagenic). May cause
cancer.



Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: Causes skin irritation with possible dermal blistering or burns. Symtoms may include
redness, itching, pain, and possible dermal blistering or burns. It may be absorbed through the skin with possible systemic
effects. A single prolonged skin exposure is not likely to result in the material being absorbed in harmful amounts. Eyes:
Contact causes transient eye irritation, lacrimation. Vapors cause eye/conjunctival irritation. Symptoms may include redness
and pain. Inhalation: The main route to occupational exposure is by inhalation since it is readily absorbed through the lungs.
It causes respiratory tract irritation, . It can affect behavior/central nervous system (CNS depressant and anesthesia ranging
from slight inebriation to death, vertigo, somnolence, anxiety, headache, excitement, hallucinations, muscle incoordination,
dizziness, lightheadness, disorentiation, seizures, enotional instability, stupor, coma). It may cause pulmonary edema
Ingestion: It can cause nausea, vomiting, anorexia, diarrhea, bloody stool. It may affect the liver, urinary system (proteinuria,
hematuria, renal failure, renal tubular disorder), heart (arrhythmias). It may affect behavior/central nervous system with
symptoms similar to that of inhalation. Chronic Potential Health Effects: Skin: Prolonged or repeated skin contact may result
in excessive drying of the skin, and irritation. Ingestion/Inhalation: Chronic exposure can affect the liver(hepatitis,fatty liver
degeneration), kidneys, spleen, and heart (irregular heartbeat/arrhythmias, cardiomyopathy, abnormal EEG), brain, behavior/
central nervous system/peripheral nervous system (impaired memory, numbness of extremeties, peripheral neuropathy and
other
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Section 12: Ecological Information



Ecotoxicity:
Ecotoxicity in water (LC50): 18.4 mg/l 96 hours [Fish (Fatthead Minnow)]. 18 mg/l 48 hours [Daphnia (daphnia)]. 5 mg/l 96
hours [Fish (Rainbow Trout)]. 13 mg/l 96 hours [Fish (Bluegill sunfish)].



BOD5 and COD: Not available.



Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.



Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.



Section 14: Transport Information



DOT Classification: CLASS 6.1: Poisonous material.



Identification: : Tetrachloroethylene UNNA: 1897 PG: III



Special Provisions for Transport: Marine Pollutant



Section 15: Other Regulatory Information



Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer,
birth defects or other reproductive harm, which would require a warning under the statute: Tetrachloroethylene California
prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer which
would require a warning under the statute: Tetrachloroethylene Connecticut hazardous material survey.: Tetrachloroethylene
Illinois toxic substances disclosure to employee act: Tetrachloroethylene Illinois chemical safety act: Tetrachloroethylene New
York release reporting list: Tetrachloroethylene Rhode Island RTK hazardous substances: Tetrachloroethylene Pennsylvania
RTK: Tetrachloroethylene Minnesota: Tetrachloroethylene Michigan critical material: Tetrachloroethylene Massachusetts
RTK: Tetrachloroethylene Massachusetts spill list: Tetrachloroethylene New Jersey: Tetrachloroethylene New Jersey spill
list: Tetrachloroethylene Louisiana spill reporting: Tetrachloroethylene California Director's List of Hazardous Substances:
Tetrachloroethylene TSCA 8(b) inventory: Tetrachloroethylene TSCA 8(d) H and S data reporting: Tetrachloroethylene:
Effective date: 6/1/87; Sunset date: 6/1/97 SARA 313 toxic chemical notification and release reporting: Tetrachloroethylene
CERCLA: Hazardous substances.: Tetrachloroethylene: 100 lbs. (45.36 kg)



Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.



Other Classifications:



WHMIS (Canada):
CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC). CLASS D-2A: Material causing other toxic effects
(VERY TOXIC).



DSCL (EEC):
R40- Possible risks of irreversible effects. R51/53- Toxic to aquatic organisms, may cause long-term adverse effects in the
aquatic environment. S23- Do not breathe gas/fumes/vapour/spray S26- In case of contact with eyes, rinse immediately with
plenty of water and seek medical advice. S37- Wear suitable gloves. S61- Avoid release to the environment. Refer to special
instructions/Safety data sheets.











p. 6



HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 0



Reactivity: 0



Personal Protection: g



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 0



Reactivity: 0



Specific hazard:



Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Safety glasses.



Section 16: Other Information



References: Not available.



Other Special Considerations: Not available.



Created: 10/10/2005 08:29 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Trichloroethylene MSDS



Section 1: Chemical Product and Company Identification



Product Name: Trichloroethylene



Catalog Codes: SLT3310, SLT2590



CAS#: 79-01-6



RTECS: KX4560000



TSCA: TSCA 8(b) inventory: Trichloroethylene



CI#: Not available.



Synonym:  



Chemical Formula: C2HCl3



Contact Information:



Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396



US Sales: 1-800-901-7247
International Sales: 1-281-441-4400



Order Online: ScienceLab.com



CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300



International CHEMTREC, call: 1-703-527-3887



For non-emergency assistance, call: 1-281-441-4400



Section 2: Composition and Information on Ingredients



Composition:



Name CAS # % by Weight



Trichloroethylene 79-01-6 100



Toxicological Data on Ingredients: Trichloroethylene: ORAL (LD50): Acute: 5650 mg/kg [Rat]. 2402 mg/kg [Mouse].
DERMAL (LD50): Acute: 20001 mg/kg [Rabbit].



Section 3: Hazards Identification



Potential Acute Health Effects: Hazardous in case of skin contact (irritant, permeator), of eye contact (irritant), of ingestion,
of inhalation.



Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified + (PROVEN) by OSHA. Classified A5 (Not suspected for human.) by ACGIH.
MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not
available. The substance is toxic to kidneys, the nervous system, liver, heart, upper respiratory tract. Repeated or prolonged
exposure to the substance can produce target organs damage.



Section 4: First Aid Measures



Eye Contact:
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Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Do not use an eye ointment. Seek medical attention.



Skin Contact:
After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cover the irritated skin with an
emollient. If irritation persists, seek medical attention. Wash contaminated clothing before reusing.



Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.



Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.



Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.



Ingestion:
Do not induce vomiting. Loosen tight clothing such as a collar, tie, belt or waistband. If the victim is not breathing, perform
mouth-to-mouth resuscitation. Seek immediate medical attention.



Serious Ingestion: Not available.



Section 5: Fire and Explosion Data



Flammability of the Product: May be combustible at high temperature.



Auto-Ignition Temperature: 420°C (788°F)



Flash Points: Not available.



Flammable Limits: LOWER: 8% UPPER: 10.5%



Products of Combustion: These products are carbon oxides (CO, CO2), halogenated compounds.



Fire Hazards in Presence of Various Substances: Not available.



Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.



Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.



Special Remarks on Fire Hazards: Not available.



Special Remarks on Explosion Hazards: Not available.



Section 6: Accidental Release Measures



Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.



Large Spill:
Absorb with an inert material and put the spilled material in an appropriate waste disposal. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.



Section 7: Handling and Storage



Precautions:
Keep locked up Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk, evaporate the
residue under a fume hood. Ground all equipment containing material. Do not ingest. Do not breathe gas/fumes/ vapour/
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spray. Wear suitable protective clothing In case of insufficient ventilation, wear suitable respiratory equipment If ingested, seek
medical advice immediately and show the container or the label. Avoid contact with skin and eyes



Storage:
Keep container dry. Keep in a cool place. Ground all equipment containing material. Carcinogenic, teratogenic or mutagenic
materials should be stored in a separate locked safety storage cabinet or room.



Section 8: Exposure Controls/Personal Protection



Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.



Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.



Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.



Exposure Limits:
TWA: 50 STEL: 200 (ppm) from ACGIH (TLV) TWA: 269 STEL: 1070 (mg/m3) from ACGIH Consult local authorities for
acceptable exposure limits.



Section 9: Physical and Chemical Properties



Physical state and appearance: Liquid.



Odor: Not available.



Taste: Not available.



Molecular Weight: 131.39 g/mole



Color: Clear Colorless.



pH (1% soln/water): Not available.



Boiling Point: 86.7°C (188.1°F)



Melting Point: -87.1°C (-124.8°F)



Critical Temperature: Not available.



Specific Gravity: 1.4649 (Water = 1)



Vapor Pressure: 58 mm of Hg (@ 20°C)



Vapor Density: 4.53 (Air = 1)



Volatility: Not available.



Odor Threshold: 20 ppm



Water/Oil Dist. Coeff.: The product is equally soluble in oil and water; log(oil/water) = 0



Ionicity (in Water): Not available.



Dispersion Properties: See solubility in water, methanol, diethyl ether, acetone.



Solubility:
Easily soluble in methanol, diethyl ether, acetone. Very slightly soluble in cold water.



Section 10: Stability and Reactivity Data
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Stability: The product is stable.



Instability Temperature: Not available.



Conditions of Instability: Not available.



Incompatibility with various substances: Not available.



Corrosivity:
Extremely corrosive in presence of aluminum. Non-corrosive in presence of glass.



Special Remarks on Reactivity: Not available.



Special Remarks on Corrosivity: Not available.



Polymerization: No.



Section 11: Toxicological Information



Routes of Entry: Dermal contact. Eye contact. Inhalation. Ingestion.



Toxicity to Animals:
Acute oral toxicity (LD50): 2402 mg/kg [Mouse]. Acute dermal toxicity (LD50): 20001 mg/kg [Rabbit].



Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified + (PROVEN) by OSHA. Classified A5 (Not suspected for human.) by ACGIH. The
substance is toxic to kidneys, the nervous system, liver, heart, upper respiratory tract.



Other Toxic Effects on Humans: Hazardous in case of skin contact (irritant, permeator), of ingestion, of inhalation.



Special Remarks on Toxicity to Animals: Not available.



Special Remarks on Chronic Effects on Humans: Passes through the placental barrier in human. Detected in maternal milk
in human.



Special Remarks on other Toxic Effects on Humans: Not available.



Section 12: Ecological Information



Ecotoxicity: Not available.



BOD5 and COD: Not available.



Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.



Toxicity of the Products of Biodegradation: The products of degradation are more toxic.



Special Remarks on the Products of Biodegradation: Not available.



Section 13: Disposal Considerations



Waste Disposal:



Section 14: Transport Information



DOT Classification: CLASS 6.1: Poisonous material.



Identification: : Trichloroethylene : UN1710 PG: III
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Special Provisions for Transport: Not available.



Section 15: Other Regulatory Information



Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause
cancer, birth defects or other reproductive harm, which would require a warning under the statute: Trichloroethylene California
prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer which
would require a warning under the statute: Trichloroethylene Pennsylvania RTK: Trichloroethylene Florida: Trichloroethylene
Minnesota: Trichloroethylene Massachusetts RTK: Trichloroethylene New Jersey: Trichloroethylene TSCA 8(b) inventory:
Trichloroethylene CERCLA: Hazardous substances.: Trichloroethylene



Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).



Other Classifications:



WHMIS (Canada):
CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC). CLASS D-2B: Material causing other toxic effects
(TOXIC).



DSCL (EEC):
R36/38- Irritating to eyes and skin. R45- May cause cancer.



HMIS (U.S.A.):



Health Hazard: 2



Fire Hazard: 1



Reactivity: 0



Personal Protection: h



National Fire Protection Association (U.S.A.):



Health: 2



Flammability: 1



Reactivity: 0



Specific hazard:



Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.



Section 16: Other Information



References: Not available.



Other Special Considerations: Not available.



Created: 10/10/2005 08:54 PM



Last Updated: 11/01/2010 12:00 PM



The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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To prevent injuries and adverse health effects, the following general safe work practices (SWP) 
are to be followed when conducting work involving known and unknown site hazards on 
hazardous waste sites.  These SWPs establish a pattern of general precautions and measures for 
reducing risks associated with hazardous site operations.  This list is not inclusive and may be 
amended as necessary. 



• Do not eat, drink, chew gum or tobacco, take medication, or smoke in 
contaminated or potentially contaminated areas or where the possibility for contact 
with site contamination exists. 



• Wash hands and face thoroughly upon leaving a contaminated or suspected 
contaminated area.  If a source of potable water is not available at the work site 
that can be used for hands-washing, the use of waterless hand cleaning products 
will be used, followed by actual hand-washing as soon as practicable upon exiting 
the site.    A thorough shower and wash must be conducted as soon as possible if 
excessive skin contamination occurs. 



• Avoid contact with potentially contaminated substances.  Do not walk through 
puddles, pools, mud, or other such areas.  Avoid, whenever possible, kneeling on 
the ground or leaning or sitting on drums, equipment, or the ground.  Do not place 
monitoring equipment on potentially contaminated surfaces. 



• Remove beards or facial hair that interferes with a satisfactory qualitative respirator 
fit test or routine pre-entry positive and negative pressure checks. 



• Be familiar with and knowledgeable of and adhere to all instructions in the site-
specific health and safety plan (HASP).  At a minimum, a safety meeting will be held 
at the start of each project to discuss the HASP.  Additional meetings will be held, 
as necessary, to address new or continuing safety and health concerns. 



• Be aware of the location of the nearest telephone and all emergency telephone 
numbers. 



• Attend a briefing on the anticipated hazards, equipment requirements, SWPs, 
emergency procedures, and communication methods before going on site. 



• Plan and delineate entrance, exit, and emergency escape routes. 



• Rehearse unfamiliar operations prior to implementation. 
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• Use the “buddy system” whenever respiratory protection equipment is in use.  
Buddies should establish hand signals or other means of emergency 
communication in case radios break down or are unavailable. 



• Buddies should maintain visual contact with each other and with other on-site team 
members by remaining in close proximity in order to assist each other in case of 
emergency. 



• Minimize the number of personnel and equipment in contaminated areas (such as 
the exclusion zone).  Nonessential vehicles and equipment should remain within 
the support zone. 



• Establish appropriate support, contamination reduction, and exclusion zones. 



• Establish appropriate decontamination procedures for leaving the site. 



• Immediately report all injuries, illnesses, and unsafe conditions, practices, and 
equipment to the site safety coordinator (SSC). 



• Maintain a portion of the site field logbook as a project safety log.  The project 
safety log will be used to record the names, entry and exit dates, and times on site 
of all Tetra Tech personnel, subcontractor personnel, and project site visitors; air 
quality and personal exposure monitoring data; and other information related to 
safety matters.  Form SSC-1, Daily Site Log, may be used to record names of on-site 
personnel. 



• A portable eyewash station should be located in the support zone if chemical 
splashes to eyes are possible. 



• Do not bring matches and lighters in the exclusion zone or contamination reduction 
zone.  Flames and open fires are not permitted on site. 



• Observe coworkers for signs of toxic exposure and heat or cold stress. 



• Inform coworkers of nonvisual effects of illness if you experience them, such as 
headaches, dizziness, nausea, or blurred vision. 



DisclaimerDisclaimerDisclaimerDisclaimer:  This safe work practice (SWP) is the property of Tetra Tech, Inc. (Tetra Tech).  Any reuse of the SWP 
without Tetra Tech’s permission is at the sole risk of the user.  The user will hold harmless Tetra Tech for any 
damages that result from unauthorized reuse of this SWP.  Authorized users are responsible for obtaining proper 
training and qualification from their employer before performing operations described in this SWP. 
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To prevent injuries and adverse health effects, the following general safe work practices (SWP) are to 
be followed when conducting work involving known and unknown site hazards.  These SWPs 
establish a pattern of general precautions and measures for reducing risks associated with field 
operations not conducted on hazardous waste sites.  This list is not inclusive and may be amended 
as necessary. 



• Be familiar with and knowledgeable of and adhere to all instructions in the 
construction health and safety plan (C-HASP), job safety analysis, job hazard analysis, 
work permit or other health and safety documentation. 



• At a minimum, a safety meeting will be held at the start of each project to discuss the 
hazards of the site and site work.  Additional meetings will be held, as necessary, to 
address new or continuing safety and health concerns. 



• Be aware of the location of the nearest telephone and all emergency telephone 
numbers. 



• Attend a briefing on the anticipated hazards, equipment requirements, SWPs, 
emergency procedures, and communication methods before going on site. 



• Plan and delineate entrance, exit, and emergency escape routes. 



• Rehearse unfamiliar operations prior to implementation. 



• Use the “buddy system” whenever respiratory protection, fall protection, or other 
protective equipment is in use.  Buddies should establish hand signals or other means 
of emergency communication in case radios break down or are unavailable. 



• In order to assist each other in the event of an emergency, buddies should maintain 
visual contact with each other and with other on-site team members by remaining in 
close proximity.  



• Do not bring nonessential vehicles and equipment onto the site. 



• Immediately report all injuries, illnesses, and unsafe conditions, practices, and 
equipment to the site safety coordinator (SSC). 



• Maintain a portion of the site field logbook as a project safety log.  The project safety 
log will be used to record the names, entry and exit dates, and times on site of all Tetra 
Tech personnel, subcontractor personnel, and project site visitors; and other 
information related to safety matters.   











 



Revision Date: Revision Date: Revision Date: Revision Date: 10/1/200810/1/200810/1/200810/1/2008    



DocumentDocumentDocumentDocument Control Number Control Number Control Number Control Number::::    



SWP SWP SWP SWP 5555----1111    



 



TETRA TECH, INC.TETRA TECH, INC.TETRA TECH, INC.TETRA TECH, INC.    
GENERAL SAFE WORK PRACTICESGENERAL SAFE WORK PRACTICESGENERAL SAFE WORK PRACTICESGENERAL SAFE WORK PRACTICES FOR FIELD  FOR FIELD  FOR FIELD  FOR FIELD 



WORKWORKWORKWORK     
Page Page Page Page 2222 of  of  of  of 3333    



  



 



 
The online version of this document supersedes all other versions.  Paper copies of this document are uncontrolled.  The 



controlled version of this document can be found on the Tetra Tech Intranet. 



• A portable eyewash station should be located in the support zone if corrosive materials 
are used or stored on the site. 



• Smoking is not allowed on Tetra Tech projects sites, except in designated smoking 
areas. 



• Do not bring matches and lighters in the exclusion zone or contamination reduction 
zone. 



• Observe coworkers for signs of toxic exposure and heat or cold stress. 



• Inform coworkers of nonvisual effects of illness if you experience them, such as 
headaches, dizziness, nausea, or blurred vision. 



• Anyone known to be under the influence of drugs or intoxicating substances that impair 
the employee’s ability to safely perform assigned duties shall not be allowed on the job 
while in that condition. 



• Horseplay, scuffling, and other acts that tend to have an adverse influence on the 
safety or well-being of the employees is prohibited. 



• Work shall be well planned to prevent injuries in the handling of materials and when 
working with equipment. 



• No one shall knowingly be permitted or required to work while the employee’s ability or 
alertness is so impaired by fatigue, illness, or other causes that might unnecessarily 
expose the employee or others to injury. 



• Use proper lifting techniques.  Heavy objects will be lifted using the large muscles of 
the leg instead of the smaller muscles of the back. 



• Wear appropriate footwear and all other protective equipment required for work. 



• Cleanse thoroughly after handling hazardous substances. 



• Maintain all tools and equipment in good condition. 



• First aid kits shall be located in a prominent location and stocked with basic first aid 
supplies. 
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DDDDisclaimerisclaimerisclaimerisclaimer:  This safe work practice (SWP) is the property of Tetra Tech, Inc. (Tetra Tech).  Any reuse of the SWP without 
Tetra Tech’s permission is at the sole risk of the user.  The user will hold harmless Tetra Tech for any damages that result 
from unauthorized reuse of this SWP.  Authorized users are responsible for obtaining proper training and qualification 
from their employer before performing operations described in this SWP. 
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This safe work practice (SWP) describes situations where heat stress is likely to occur and 



provides procedures for the prevention and treatment of heat-related injuries and illnesses.  



Wearing personal protective equipment (PPE), especially during warm weather, puts employees at 



considerable risk of developing heat-related illness.  Health effects from heat stress may range 



from transient heat fatigue or rashes to serious illness or death. 



Many factors contribute to heat stress, including PPE, ambient temperature and humidity, 



workload, and the physical condition of the employee, as well as predisposing medical conditions.  



However, the primary factors are elevated ambient temperatures in combination with fluid loss.   



Because heat stress is one of the more common health concerns that may be encountered during 



field activities, employees must be familiar with the signs, symptoms, and various treatment 



methods of each form of heat stress.  Heat stroke is the most serious heat-related illness—it is a 



threat to life and has a 20 percent mortality rate.  Direct exposure to sun, poor air circulation, 



poor physical condition, and advanced age directly affect the tendency to heat stroke.  Table 1 



lists the most serious heat conditions, their causes, signs and symptoms, and treatment. 



Training is an important component of heat stress prevention.  Employees are instructed to 



recognize and treat heat-related illnesses during 8-hour health and safety refresher and first aid 



training courses.  When working in hot environments, specific steps should be taken to lessen the 



chances of heat-related illnesses.  These include the following: 



• Ensuring that all employees drink plenty of fluids (Gatorade® or its equivalent) 



• Ensuring that frequent breaks are scheduled so overheating does not occur 



• Revising work schedules, when necessary, to take advantage of the cooler parts of 



the day (such as working from 5:00 a.m. to 11:00 a.m. and 6:00 p.m. to nightfall). 



When PPE must be worn (especially Levels A and B), suggested guidelines relating to ambient 



temperature and maximum wearing time per excursion are as shown in Table 2. 
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TABLE 1TABLE 1TABLE 1TABLE 1    



HEAT STRESS CONDITIOHEAT STRESS CONDITIOHEAT STRESS CONDITIOHEAT STRESS CONDITIONSNSNSNS    



Condition Causes Signs and Symptoms Treatment 



Heat cramps Fluid loss and 



electrolyte imbalance 



from dehydration 



• Painful muscle 



cramps, especially in 



legs and abdomen 



• Faintness 



• Profuse perspiration 



• Move affected worker to cool location 



• Provide sips of liquid such as 



Gatorade® 



• Stretch cramped muscles 



• Transport affected worker to hospital if 



condition worsens 



Heat 



Exhaustion 



Blood transport to skin 



to dissipate excessive 



body heat, resulting in 



blood pooling in the 



skin with inadequate 



return to the heart 



• Weak pulse 



• Rapid and shallow 



breathing 



• General weakness 



• Pale, clammy skin 



• Profuse perspiration 



• Dizziness 



• Unconsciousness 



• Move affected worker to cool area 



• Remove as much clothing as possible 



• Provide sips of cool liquid or Gatorade® 



(only if conscious) 



• Fan the person but do not overcool or 



chill 



• Treat for shock 



• Transport to hospital if condition 



worsens 



Heat Stroke Life threatening 



condition from 



profound disturbance 



of body’s heat-



regulating mechanism 



• Dry, hot, and flushed 



skin 



• Constricted pupils 



• Early loss of 



consciousness 



• Rapid pulse 



• Deep breathing at 



first, and then shallow 



breathing 



• Muscle twitching 



leading to convulsions 



• Body temperature 



reaching 105 or 



106 °F or higher 



• Immediately transport victim to medical 



facility 



• Move victim to cool area 



• Remove as much clothing as possible 



• Reduce body heat promptly by dousing 



with water or wrapping in wet cloth 



• Place ice packs under arms, around 



neck, at ankles, and wherever blood 



vessels are close to skin surface 



• Protect patient during convulsions 
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TABLE 2TABLE 2TABLE 2TABLE 2    



SUGGESTED GUIDELINESSUGGESTED GUIDELINESSUGGESTED GUIDELINESSUGGESTED GUIDELINES WHEN WEARING PPE WHEN WEARING PPE WHEN WEARING PPE WHEN WEARING PPE    



Ambient Temperature Maximum PPE Wearing Time per Excursion 



Above 90 °F 15 minutes 



85 to 90 °F 30 minutes 



80 to 85 °F 60 minutes 



70 to 80 °F 90 minutes 



60 to 70 °F 120 minutes 



50 to 60 °F 180 minutes 



Source: National Institute for Occupational Safety and Health (NIOSH).  1985.  Memorandum Regarding 



Recommended Personal Protective Equipment Wearing Times at Different Temperatures.  From Austin 



Henschel.  To Sheldon Rabinovitz.  June 20. 



To monitor the level of an employee’s heat stress, the following should be measured: 



• Heart Rate:  Count the radial (wrist) pulse during a 30-second period as early as possible 



in the rest period; if heart rate exceeds 110 beats per minute at the beginning of the rest 



period, shorten the next work cycle by one-third and keep the rest period the same. 



 If the heart rate still exceeds 110 beats per minute at the next period, shorten the 



following work cycle by one-third. 



• Oral Temperature:  Use a clinical thermometer (3 minutes under the tongue) to measure 



the oral temperature at the end of the work period.  If oral temperature exceeds 99.6 °F 



(37.6 °C), shorten the next work cycle by one-third without changing the rest period.  If 



oral temperature still exceeds 99.6 °F at the beginning of the next rest period, shorten the 



following work cycle by one-third.  Do not permit a worker to wear impermeable PPE when 



his or her oral temperature exceeds 100.6 °F (38.1 °C). 



DisclaimerDisclaimerDisclaimerDisclaimer:  This safe work practice (SWP) is the property of Tetra Tech, Inc. (Tetra Tech).  Any reuse of the SWP 



without Tetra Tech’s permission is at the sole risk of the user.  The user will hold harmless Tetra Tech for any 



damages that result from unauthorized reuse of this SWP.  Authorized users are responsible for obtaining proper 



training and qualification from their employer before performing operations described in this SWP. 
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This program documents procedures to protect employees and prevent combustible 



materials from exposure to fire, sparks, hot metal, or any other source of ignition whenever 



hot work is performed outside of a designated safe hot work area.  Definitions, 



responsibilities, hot work requirements, and hot work in confined spaces are discussed 



below.   



1.1.1.1.0000    SCOPESCOPESCOPESCOPE    



This SWP was developed in accordance with Occupational Safety and Health Administration 



(OSHA) requirements specified in Title 29 of the Code of Federal Regulations (CFR) 



1910.252 for fire prevention and protection during welding, cutting, and brazing.  This SWP 



applies to all hot work performed by Tetra Tech employees.  Subcontractors who perform hot 



work must adhere to their own hot work program that meets or exceeds the requirements of 



this SWP.  



2.2.2.2.0000    RESPONSIBILITIESRESPONSIBILITIESRESPONSIBILITIESRESPONSIBILITIES    



The project manager (PM) must ensure hot work permits are issued, ensure that employees 



are trained in hot work requirements, and ensure that contract personnel meet 



requirements detailed in this SWP.  Hot work shall not begin until the project manager or 



designated site safety coordinator (SSC) can ensure and document in the site logbook the 



following: 



• People and combustible materials will not be exposed to fire, sparks, or any 



other source of ignition. 



• Emergency response procedures are in place. 



• The work area is safe. 



The SSC, working under the authority of the project manager, is responsible for on-site 



compliance with hot work requirements including completion of hot work permits.  The Tetra 



Tech operating unit health and safety manager (HSM) or designee shall assist in site-specific 



procedure development.  The SSC should periodically evaluate the effectiveness and 



integrity of site-specific hot work procedures.  The PM is responsible for ensuring that a site-



specific health and safety plan (HASP), construction health and safety plan (C-HASP), Job 











Revision Date: Revision Date: Revision Date: Revision Date: 10/1/200810/1/200810/1/200810/1/2008    



Document Control NumberDocument Control NumberDocument Control NumberDocument Control Number::::    



4444----6666    



 



TETRA TECH, INC.TETRA TECH, INC.TETRA TECH, INC.TETRA TECH, INC.    



HOT WORK HOT WORK HOT WORK HOT WORK PROGRAMPROGRAMPROGRAMPROGRAM 



Page Page Page Page 2222 of  of  of  of 5555    



 



 



The online version of this document supersedes all other versions.  Paper copies of this document are 



uncontrolled.  The controlled version of this document can be found on the Tetra Tech Intranet. 
 



Hazard Analysis (JHA), Job Safety Analysis (JSA), or other site-specific health and safety 



documentation is prepared and implemented that addresses the hazards of hot work at the 



site.  This documentation will designate on-site responsibilities, including those of the SSC 



and the fire watch. 



The fire watch shall attend all hot work performed in circumstances where a fire might 



develop.  These circumstances exist when one or more of the following is true: 



• An appreciable amount of combustible material that can be easily ignited 



(including material such as the building structure or other materials) is within 



35 feet of the hot work area 



• Wall or floor openings exist within a 35-foot-radius of the hot work area that 



expose combustible materials in adjacent areas; openings include concealed 



spaces in walls or floors 



• Combustible materials likely to be ignited by conduction or radiation are near 



the other side of hot work areas near the metal partitions, walls, ceilings, or 



roofs 



The fire watch shall also ensure that the appropriate extinguishing equipment is readily 



available and be trained in its use.  The type of hot work procedures performed shall 



determine equipment required.  At a minimum, an extinguisher rated at 2A:40BC shall be 



provided.  Depending on the amount of combustible materials in the area and the location 



of the hot work, a hose with a stream diameter of up to 1.5 inches may be required.  The 



Tetra Tech HSM should be consulted for assistance with fire extinguisher selection. 



The fire watch shall be familiar with the equipment for sounding an alarm in the event of a 



fire and watch for fires in all exposed areas.  Personnel should not try to extinguish fires 



unless the fire is extinguishable given the capacity of the equipment available.  In the event 



of fire beyond the extinguisher’s capacity, the fire watch shall summon aid. 
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3.3.3.3.0000    DEFINITIONSDEFINITIONSDEFINITIONSDEFINITIONS    



Designated Safe Hot Work Area:  An area that has been designed and constructed 



specifically for performing open-flame or spark-producing work (for example, maintenance 



shops are designated safe hot work areas) 



Fire watch::::  At least one individual dedicated solely to the look out and control of stray fires; 



the fire watch shall remain in a location that allows immediate communication with the 



individual(s) performing hot work; the fire watch shall also remain in the work area after 



work is completed to ensure the risk of fire from hot work has passed (at a minimum, this 



period will last at least 30 minutes.) 



Hot Work::::  Work using an open-flame or spark-producing apparatus; hot work includes, but 



is not limited to, welding, cutting, burning, grinding, and related heat-producing jobs that 



could ignite combustible materials or flammable atmospheres 



4.4.4.4.0000    HOT WORK REQUIREMENTHOT WORK REQUIREMENTHOT WORK REQUIREMENTHOT WORK REQUIREMENTSSSS    



The following minimum requirements apply at sites where hot work will be performed: 



• A hot work permit shall be completed to authorize hot work performed outside of 



designated safe hot work areas.  Hot work may not begin until a permit has been 



obtained. Form HW-1 “Hot Work Permit,” is suitable for most work. 



• Combustible materials, including ordinary combustible materials, and flammable and 



combustible liquids should be relocated at least 35 feet from the hot work area.  If 



relocation is impractical, combustibles shall be protected with flame-proof covers or 



shielded with metal or flame-proof curtains. 



• The hot work permit should specify the concentrations of vapors and gases in areas 



as applicable. 



• If flammable vapors or gases are present but their levels do not exceed 10 percent of 



the lower explosive limit (LEL), hot work should not be started until the person 



approving the permit 



− Knows the source of the flammable gases or vapors and 
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− Determines that their concentration will not increase while the hot work is in 



progress. 



• Hot work should not be performed if the concentration of flammable gases or vapors 



exceeds 10 percent of the LEL. 



• Lower areas should be roped off when hot work is performed overhead.  Warning 



signs must then be posted to prevent combustible materials and personnel from 



entering the lower areas. 



• Barriers should be placed around and under hot work areas to confine sparks unless 



this action is physically impossible. 



• Open drains leading to underground systems that may contain flammable or 



combustible materials should be protected by the following: 



− The atmosphere should be tested for flammable vapors before a permit is issued and 



− The open drain should be covered with a fire blanket or similar protective shield to 



prevent the entry of sparks, even if a safe atmosphere currently exists. 



5.5.5.5.0000    HOT WORK IN CONFINEDHOT WORK IN CONFINEDHOT WORK IN CONFINEDHOT WORK IN CONFINED SPACES SPACES SPACES SPACES    



When performing hot work in confined spaces, employees shall comply with the Confined 



Space Entry Program (see Document Control Number 2-5).  In addition, employees shall do 



the following: 



• Keep all gas cylinders and welding machines outside of confined spaces 



• Positively isolate the gas supply outside the confined space when torches are not in 



use for a substantial period of time (such as during a lunch break); when practical, 



employees shall also remove torches and hoses from confined spaces 



• De-energize electrode holders by electrically disconnecting the power supply when 



arc welding is to be suspended for an appreciable amount of time or the welder has 



occasion to leave work 
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• Use insulating mats or similar insulating equipment to protect welders using 



alternating current equipment over 50 volts from electrical contact with conductive 



materials 



• Ensure that available ventilation in the confined space meets the ventilation 



requirements set forth in 29 CFR 1910.252(c). 
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This document establishes safe work practices (SWP) to follow during drilling operations.  These 



SWPs are based on suggested safety procedures provided in the National Drilling Association’s 



“Drilling Safety Guide.”  Procedures to follow before, during, and after drilling are listed below. 



Before beginning any drill operation, each employee must conform to the following requirements: 



• Wear a hard hat, safety glasses or goggles, steel-toed work boots, a shirt and full-length 



pants when working with or near the drill rig.  Shirts must be tucked in at the belt. 



• Do not wear loose or frayed clothing, loose long hair, or loose jewelry while working with 



rotating equipment. 



• Do not eat, drink, or smoke near the drill rig. 



• Identify all underground utility and buried structure locations before drilling. 



• Ensure that drill masts or other projecting devices will be farther than 25 feet in any 



direction from overhead power lines. 



• Ensure that the drill rig and any other machinery used is inspected daily by competent, 



qualified individuals.  The site safety coordinator (SSC) will ensure compliance with this 



precaution.   



• Drill rig operators will be instructed to report any abnormalities, such as equipment failure, 



oozing liquids, and unusual odors, to their supervisors or the SSC. 



• Establish hand-signal communications for use when verbal communication is difficult.  



One person per work team will be designated to give hand signals to equipment operators. 



While the drill rig is operating, employees must: 



• Wear appropriate respiratory and personal protective equipment (PPE) when conditions 



warrant their use. 



• Avoid direct contact with known or suspected contaminated surfaces. 



• Move tools, materials, cords, hoses, and debris to prevent tripping hazards and contact 



with moving drill rig parts. 
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• Adequately secure tools, materials, and equipment subject to displacement or falling. 



• Store flammable materials away from ignition sources and in approved containers. 



• Maintain adequate clearance of the drill rig and mast from overhead transmission lines.  



The minimum clearance is 25 feet unless special permission is granted by the utility 



company.  Call the local utility company for proper clearance. 



• Only qualified and licensed personnel should operate drill rigs. 



• Workers should not assume that the drill rig operator is keeping track of the rig’s exact 



location.  Workers should never walk directly behind or beside heavy equipment without 



the operator’s knowledge.  



• Workers should maintain visual contact with drill rig operators at all times. 



• When an operator must maneuver equipment in tight quarters, the presence of a second 



person is required to ensure adequate clearance.  If much backing is required, two ground 



guides will be used: one in the direction the equipment is moving, and the other in the 



operator’s normal field of vision to relay signals.  



• Auger sections and other equipment are extremely heavy.  All lifting precautions should be 



taken before moving heavy equipment.  Appropriate equipment, such as chains, hoists, 



straps, and other equipment, should be used to safely transport heavy equipment too 



heavy to safely lift. 



• Proper personal lifting techniques will be used.  Workers should lift using their legs, not 



their backs.  



• Workers will not use equipment they are not familiar with.  This precaution applies to 



heavy as well as light equipment. 



• All personnel not essential to work activities will be kept out of the work area.  



• Workers will be aware of their footing at all times.  



• Workers will remain alert at all times.  



After drilling operations are completed, employees should do the following: 
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• Shut down machinery before repairing or lubricating parts (except parts that must be in 



motion for lubrication). 



• Shut down mechanical equipment prior to and during fueling operations.  When refueling 



or transferring fuel, containers and equipment must be bonded to prevent the buildup of 



static electricity. 



• Keep drill rigs in the exclusion zone until work has been completed.  Such equipment 



should then be decontaminated within the designated decontamination area.  



• Engage parking brakes when equipment is not in use. 



• Implement an ongoing maintenance program for all tools and equipment.  All tools and 



moving equipment should be inspected regularly to ensure that parts are secured, are 



intact, and have no cracks or areas of weakness.  The equipment must turn smoothly 



without wobbling and must operate in accordance with manufacturer specifications.  



Defective items should be promptly repaired or replaced.  Maintenance and repair logs will 



be kept. 



• Store tools in clean, secure areas to prevent damage, loss, or theft.  



DisclaimerDisclaimerDisclaimerDisclaimer:  This safe work practice (SWP) is the property of Tetra Tech, Inc.   Any reuse of the SWP without Tetra 



Tech’s permission is at the sole risk of the user.  The user will hold harmless Tetra Tech for any damages that result 



from unauthorized reuse of this SWP.  Authorized users are responsible for obtaining proper training and qualification 



from their employer before performing operations described in this SWP. 
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UNDERGROUND SERVICE ALERT NOTIFICATION FORM 
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SUMMARY OF HAZARDS AND PRECAUTIONS BY TASK 
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SUMMARY OF HAZARDS AND PRECAUTIONS BY TASK 
 
  
 



BOREHOLE DRILLING AND WELL CONSTRUCTION 
 
Hazard Risk Precautions 
 
Operation and Physical injury Hard hat, safety glasses, 
movement of  steel support toed boots  
drilling equipment  shoes, standard operating   
  procedures 
 
Contaminated soil Skin contact, Gloves, protective clothing,  
cuttings and water inhalation decontamination, real time 
  emissions monitoring, 
  respirators available 
 
Noise Hearing loss, Hearing protection 
 communication 
 interference 
 
Utility contact Explosion, fire, Pre-drilling survey(s) 
 electrocution 
 
 
 
 



 WELL DEVELOPMENT AND WATER SAMPLING 
 
Hazard Risk Precautions 
 
Operation and Physical injury Hard hat, safety glasses,  
movement of  steel support toed boots  
development  shoes, standard operating equipment 
   procedures 
 
Confined Space  Inhalation  Emissions monitoring,  
(well vault box)  respirators available 
 
 











 
 



  TETRA TECH 



 



WELL DEVELOPMENT AND WATER SAMPLING 



(continued) 
 
Contaminated water Skin contact, Gloves, protective clothing, 
 Inhalation  decontamination, respirator   
 available 



 
Noise Hearing loss, Hearing protection 
 communication 
 interference 



 



 



DOWN HOLE WELL TESTS 
 
Hazard Risk Precautions 
 
Equipment handling Physical injury Standard safety practices 
moving, assembly 
 
Contaminated  Skin contact, Gloves, protective clothing,  
water inhalation decontamination, real time 
  emissions monitoring, 
  respirators available 
 
Noise Hearing loss, Hearing protection 
 communication 
 interference 
 
 



 EQUIPMENT DECONTAMINATION 
 
Hazard Risk Precautions 
 
Hot water/metal Thermal burns Wear gloves, safety glasses, 



  use SOPs 
 
Pressurized water Physical injury Wear gloves, safety glasses, 
jet  Tyvek coveralls 
 
Noise Hearing loss, Hearing protection 
 communication 
 interference 
 
 
 
 











 
 



  TETRA TECH 



 



APPENDIX F 



 



HOSPITAL ROUTE 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 











Directions to Citrus Valley Medical Center 
1115 S Sunset Ave, West Covina, CA 91790  
2.8 mi – about 9 mins 
(626) 962-4011
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These directions are for planning purposes only. You may find that construction projects, traffic, weather, or other events may cause 
conditions to differ from the map results, and you should plan your route accordingly. You must obey all signs or notices regarding your 
route. 



Map data ©2013 Google 



Directions weren't right? Please find your route on maps.google.com and click "Report a problem" at the bottom left. 



Drilling Location 1 



1. Head southeast on Dancer St toward Mayland Ave go 344 ft 
total 344 ft 



2. Turn left onto Mayland Ave go 0.1 mi 
total 0.2 mi 



3. Take the 3rd left onto Cagliero St go 0.1 mi 
total 0.3 mi 



4. Take the 1st right onto N Puente Ave 
About 1 min 



go 0.4 mi 
total 0.7 mi 



5. Take the 2nd right onto Francisquito Ave 
About 3 mins 



go 1.1 mi 
total 1.8 mi 



6. Turn left onto S Sunset Ave 
About 2 mins 



go 0.9 mi 
total 2.7 mi 



7. Make a U-turn at W Vine Ave
Destination will be on the right 
About 1 min 



go 387 ft 
total 2.8 mi 



Citrus Valley Medical Center



1115 S Sunset Ave, West Covina, CA 91790 
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Directions to Citrus Valley Medical Center 
1115 S Sunset Ave, West Covina, CA 91790  
2.2 mi – about 8 mins 
(626) 962-4011
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These directions are for planning purposes only. You may find that construction projects, traffic, weather, or other events may cause 
conditions to differ from the map results, and you should plan your route accordingly. You must obey all signs or notices regarding your 
route. 



Map data ©2013 Google 



Directions weren't right? Please find your route on maps.google.com and click "Report a problem" at the bottom left. 



Drilling Location 2 



1. Head northwest on Cagliero St toward Edanruth Ave go 213 ft 
total 213 ft 



2. Turn right onto Edanruth Ave go 0.1 mi 
total 0.2 mi 



3. Continue onto Janetdale St go 479 ft 
total 0.2 mi 



4. Turn left onto Willow Ave 
About 1 min 



go 0.3 mi 
total 0.5 mi 



5. Take the 2nd right onto W Francisquito Ave 
About 2 mins 



go 0.7 mi 
total 1.3 mi 



6. Turn left onto S Sunset Ave 
About 2 mins 



go 0.9 mi 
total 2.2 mi 



7. Make a U-turn at W Vine Ave
Destination will be on the right 
About 1 min 



go 387 ft 
total 2.2 mi 



Citrus Valley Medical Center



1115 S Sunset Ave, West Covina, CA 91790 
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Directions to Citrus Valley Medical Center 
1115 S Sunset Ave, West Covina, CA 91790  
3.3 mi – about 10 mins 
(626) 962-4011
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Directions weren't right? Please find your route on maps.google.com and click "Report a problem" at the bottom left. 



Drilling Location 3 



1. Head southwest on Van Wig Ave toward Homeward St go 236 ft 
total 236 ft 



2. Take the 1st right onto Homeward St go 269 ft 
total 0.1 mi 



3. Take the 1st right onto Millbury Ave go 446 ft 
total 0.2 mi 



4. Take the 1st right onto Amar Rd 
About 46 secs 



go 0.2 mi 
total 0.3 mi 



5. Take the 1st left onto N Puente Ave 
About 2 mins 



go 0.9 mi 
total 1.2 mi 



6. Turn right onto Francisquito Ave 
About 3 mins 



go 1.1 mi 
total 2.3 mi 



7. Turn left onto S Sunset Ave 
About 2 mins 



go 0.9 mi 
total 3.2 mi 



8. Make a U-turn at W Vine Ave
Destination will be on the right 
About 1 min 



go 387 ft 
total 3.3 mi 



Citrus Valley Medical Center



1115 S Sunset Ave, West Covina, CA 91790 
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DATE 5/08/2013 NEW     REVISED   



JOB TITLE 
 UTC – Monitoring/Reinjection Well 
Installation                            



JOB/TASK DESCRIPTION Monitoring/Reinjection Well Installation 



ANALYSIS BY: (NAMES/TITLES) Willow Green/Staff Geologist 
REVIEWED BY: (NAME/TITLE) Don Lee/Senior Hydrogeologist 



APPROVED BY: (NAME/TITLE) Don Lee/Senior Hydrogeologist 



REQUIRED AND/OR 



RECOMMENDED PERSONAL 



PROTECTIVE EQUIPMENT: 



Nitrile gloves, steel-toed boots, safety glasses, high visibility vest with reflective stripes, hard hat, and lighting equipment. 



SEQUENCE OF BASIC JOB STEPS POTENTIAL HAZARDS RECOMMENDED ACTION OR PROCEDURE 



Setting up sampling site 
Traffic, slips, falls, strain. 



Hazardous environment: heat, sun radiation, and 
dust. 



Set up temporary traffic barriers, high visibility traffic 
vest, practice the correct lifting techniques, hydration, 
sunscreen, and PPE (hat, gloves, and safety glasses). 



Core through surface concrete  Concrete chips from saw, noise 
Wear safety glasses and hearing protection at all 



times 



Collect soil samples with a drilling rig 
Chemical hazards, drilling rig (pinch points, 



hydraulic arms, noise) 



Wear nitrile gloves during sampling activities. 
Screen for VOCs with a PID. Stay clear of the drill rig 
during operation; wear hearing protection and hard 



hat. 



Monitoring well installation  
Silica dust from bentonite and cement, sharp edges 



on well casing 



Wear breathing protection during well construction 
activities involving bentonite and cement or stay 



upwind of activities. Wear leather gloves if handling 
well casing. 



Water sampling Contaminated groundwater, container preservatives 
Nitrile gloves and eye protection should be worn while 



handling groundwater samples and sample bottles. 



   



      



  



 
 
 
 
 
 
 
 
 
 











 



TETRA TECH, INC. 



JOB SAFETY ANALYSIS 



Revision Date: 10/1/2008 



Document Control Number: 



FORM JSA -1 



Page 2 of 2 



 



The online version of this document supersedes all other versions.  Paper copies of this document are uncontrolled.  The controlled version of this 



document can be found on the Tetra Tech Intranet. 



 



INSTRUCTIONS FOR COMPLETEING THE JOB SAFETY ANALYSIS FORM 



Job Safety Analysis (JSA) is an important accident prevention tool that works 
by finding hazards and eliminating or minimizing them before the job is 
performed, and before they have a chance to become accidents.  Use JSA for 
job clarification and hazard awareness, as a guide in the new employee 
training, for periodic contacts and for retraining of senior employees, as a 
refresher on jobs which run infrequently, as an accident investigation tool, and 
for informing employees of specific job hazards and protective measures.  Set 
priorities for doing JSA's: jobs that have a history of many accident, jobs that 
have produced disabling injuries, jobs with high potential for disabling injury or 
death, and new jobs with no accident history. 



Select a job to be analyzed.  Before filling out this form, consider the following:  The 
purpose of the job - What has to be done?  Who has to do it?  The activities 
involved - How is it done?  When is it done?  Where is it done?  In summary, to 
complete this form you should consider the purpose of the job, the activities it 
involves, and the hazards it presents.  If you are not familiar with a particular job or 
operation, interview an employee who is.  In addition, observing an employee 
performing the job, or "walking through" the operation step by step may give 
additional insight into potential hazards.  You may also wish to videotape the job 
and analyze it.  Here's how to do each of the tree parts of a Job Safety Analysis: 



SEQUENCE OF BASIC JOB STEPS POTENTIAL HAZARDS RECOMMENDED ACTION OR PROCEDURE 



Examining a specific job by breaking it 
down into a series of steps or tasks, will 
enable you to discover potential hazards 
employees may encounter. 



A hazard is a potential danger. The purpose of the 
Job Safety Analysis is to identify ALL hazards both 
those produced by the environment or conditions 
and those connected with the job procedure. 



Using the first two columns as a guide, decide what actions or 
procedures are necessary to eliminate or minimize the hazards 
that could lead to an accident, injury, or occupational illness. 



Each job or operation will consist of a set of 
steps or task. For example, the job might be 
to move a box from a conveyor in the 
receiving area to a shelf in the storage area. 
To determine where a step begins or ends, 
look for a change of activity, change in 
direction or movement. 



To Identify hazards, ask yourself these questions 



about each step: (1) Is there a danger of the 
employees striking against, being struck by, or 
otherwise making injurious contact with an object? 



(2) Can the employee be caught in, by, or between 



objects? (3) Is there potential for slipping, tripping, 
or falling? Could the employee suffer strains from 



pushing, pulling, lifting, bending, or twisting? (4) Is 
the environment hazardous to safety and/or health 
(toxic gas, vapor, mist, fumes, dust, heat, or 
radiation)? 



Begin by trying to: (1) engineer the hazard out; (2) provide 



guards, safety devices, etc; (3) provide personal protective 



equipment; (4) provide job instruction training; (5) maintain 



good housekeeping; (6) insure good ergonomics (positioning 
the person in relation to the machine or other elements in such 
a way as to improve safety). 



Picking up the box from the conveyor and 
placing it on a handtruck is one step. The 
next step might be to push the loaded 
handtruck to the storage area (a change in 
activity). Moving the boxes from the truck 
and placing them on the shelf is another 
step. The final step might be returning the 
handtruck to the receiving area. 



List the recommended safe operating procedures. Begin with 
an action word. Say exactly what needs to be done to correct 
the hazard, such as, "lift using your leg muscles." Avoid general 
statements such as, "be careful." Give recommended action or 
procedure for each hazard. Close observation and knowledge of the job is 



important. Examine each step carefully to find and 
identify hazards - the actions, conditions, and 
possibilities that could lead to an accident.  



Serious hazards should be corrected immediately.  The JSA 
should then be changed to reflect the new conditions. 



Be sure to list all the steps needed to 
perform the job. Some steps may not be 
performed each time; an example could be 
checking the casters on the handtruck. 
However, if that step is generally part of the 
job it should be listed. 



Compiling an accurate and complete list of potential 
hazards will allow you to develop the recommended 
safe job procedures needed to prevent accidents. 



Finally, review your input on all three columns for accuracy and 
completeness. Determine if the recommended actions or 
procedures have been put in place. Re-evaluate the job safety 
analysis as necessary.  
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HEAT STRESS PREVENTION CHECKLIST 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 











Date Expected Temperature (oF)
Number of Work Areas Today:



Work Areas Location Number of 
Employees per 
Area



Water Provision 
Details 
(Use pull down to 
select cooler or 
bottles)



Total Daily 
Water 
Requirement 



Water 
Replenishing 
Schedule



Shade 
Stations per 
Area



Example Entry Trench 1 5 cooler 2 1 cooler every four 
hours



1



Work Area 1



Work Area 2



Work Area 3



Work Area 4



Prepared By:
Reviewed by Site 
Superintendent:



Daily Water Bottle Inventory Requirements: Sixteen 16oz bottles per employee each day when bottles are used. 



Sufficient water provided in the amounts of either four 8-ounce cups, or two 16-ounce water bottles per hour per employee.



How to Use Spreadsheet: Enter in work locations for the day, the number of employees per work area and use the pull down to specify 
whether bottles or coolers will be used.  The spreadsheet is based on using 16 ounce bottles or 5 gallon portable water coolers. The Total 
Daily Water Requirement (in either the number of coolers or water bottles, depending on what was selected) will be calculated and displayed 
in that cell. Field staff will then document the water replenishing schedule to meet water requirements for that day. Attach the completed 
checklist to the Daily Tailgate Meeting Records.



HEAT ILLNESS PREVENTION CHECKLIST



SHADE AND WATER REQUIREMENTS
Direct access to shade that will accommodate all employees who seek it.



Equivalent to 2 gallons per employee each day when portable coolers with cups are used
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Appendix  
Work Zone Protection Plan 



 
 
Tetra Tech Geo 
Irvine Office 
 



Project Name 
PVOU Monitoring Well Installation 



Proposed Dates and Time of Scheduled Work 
June-September, 2013/ 7am to 5pm 
 



Project Number 
117-2210.059.01 



Description of Project 
Cagliero Street Monitoring well. Tetra Tech will manage and supervise the installation of a 
monitoring well in the parking lane of Cagliero St, La Puente, CA. The work is expected to require 
a mobilization period of approximately 1 month to complete. 
 
 
 
 



Describe Work Zone 
The work zone is along Cavliero St, along the parking lane near the cul de sac. Cagliero is a two 
land street. Due to it’s location at the end of a cul de sac in a residential neighborhood, there is 
not expected to be a significant amount of traffic. The work zones will be delineated with traffic 
delineators and caution tape. The appropriate signage will be placed at the intersection of 
Edanruth Ave and Cagliero, as depicted in the attached figure.  
 
 



Work Zone Protective Measures 
The attached figure illustrates the required traffic control measures that will be implemented at the 
site. This includes the use of “W20-1 signs at the closest intersection, as well as traffic delineators 
and caution tape surrounding the work zone.  
 
 
 
 



Name and Location of Nearest Emergency Medical Facility 
Citrus Valley Medical Center/1115 S Sunset Ave, West Covina, CA 91790 
 



Contacts 



Project Engineer 
Don Lee 



Phone 
949-809-5220 



Client Representative 
Bradley Barquest 



Phone 
949-809-5216 



Site safety Coordinator 
James Walker 



Phone 
248-538-0190 



Approvals 



Project Engineer 
Don Lee 



Signature Date 



Site Safety Coordinator 
James Walker 



Signature Date 
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Work Zone Protection Plan 



 
 
Tetra Tech Geo 
Irvine Office 
 



Project Name 
PVOU Monitoring Well Installation 



Proposed Dates and Time of Scheduled Work 
June-September, 2013/ 7am to 5pm 
 



Project Number 
117-2210.059.01 



Description of Project 
Dancer Street Monitoring well. Tetra Tech will manage and supervise the installation of a 
monitoring well in the parking lane of Dancer St, La Puente, CA. The work is expected to require 
a mobilization period of approximately 1 month to complete. 
 
 
 
 



Describe Work Zone 
The work zone is along Dancer St, along the parking lane near the cul de sac. Dancer is a two 
lane street. Due to its location near the end of a cul de sac in a residential neighborhood, there is 
not expected to be a significant volume of traffic. The work zones will be delineated with traffic 
delineators and caution tape. The appropriate signage will be placed at the intersection of 
Mayland Ave and Cagliero, as depicted in the attached figure.  
 
 



Work Zone Protective Measures 
The attached figure illustrates the required traffic control measures that will be implemented at the 
site. This includes the use of “W20-1 signs at the closest intersection, as well as traffic delineators 
and caution tape surrounding the work zone.  
 
 
 



Name and Location of Nearest Emergency Medical Facility 
Citrus Valley Medical Center/1115 S Sunset Ave, West Covina, CA 91790 
 



Contacts 



Project Engineer 
Don Lee 



Phone 
949-809-5220 



Client Representative 
Bradley Barquest 



Phone 
248-538-0190 



Site safety Coordinator 
James Walker 



Phone 
949-809-5216 



Approvals 



Project Engineer 
Don Lee 



Signature Date 



Site Safety Coordinator 
James Walker 



Signature Date 
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Work Zone Protection Plan 



 
 
Tetra Tech Geo 
Irvine Office 
 



Project Name 
PVOU Monitoring Well Installation 



Proposed Dates and Time of Scheduled Work 
June-September, 2013/ 7am to 5pm 
 



Project Number 
117-2210.059.01 



Description of Project 
Van Wig Ave Monitoring well. Tetra Tech will manage and supervise the installation of a 
monitoring well in the parking lane of Van Wig Ave, La Puente, CA. The work is expected to 
require a mobilization period of approximately 1 month to complete. 
 
 
 
 



Describe Work Zone 
The work zone is along Van Wig Ave, south of its intersection with Flynn St. Van Wig Ave is a two 
lane street that transitions into Flynn St, a dead end road. Due to its location near the end of the 
road in a residential neighborhood, there is not expected to be a significant volume of traffic. The 
work zones will be delineated with traffic delineators and caution tape. The appropriate signage 
will be placed at the intersection of Van Wig Ave and Flynn St as well as Van Wig Ave and 
Homeward St, as depicted in the attached figure.  
 
 



Work Zone Protective Measures 
The attached figure illustrates the required traffic control measures that will be implemented at the 
site. This includes the use of “W20-1 signs at the closest intersections, as well as traffic 
delineators and caution tape surrounding the work zone. A G20-2 sign will also be located on Van 
Wig Ave, visible to westbound traffic on the other side of the intersection with Homeward St. 
 
 
 
 



Name and Location of Nearest Emergency Medical Facility 
Citrus Valley Medical Center/1115 S Sunset Ave, West Covina, CA 91790 
 



Contacts 



Project Engineer 
Don Lee 



Phone 
949-809-5220 



Client Representative 
Bradley Barquest 



Phone 
248-538-0190 



Site safety Coordinator 
James Walker 



Phone 
949-809-5216 



Approvals 



Project Engineer 
Don Lee 



Signature Date 



Site Safety Coordinator 
James Walker 



Signature Date 
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